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REHABILITATION AND THE COLLEGE CURRICULUM 
IN BIOLOGY’ 


By Professor WALTER F. LOEHWING 
STATE UNIVERSITY OF IOWA 


Proposep and existing federal legislation concerned 
with education provides a fairly good index to the 
general concepts and major plans for American post- 
war instruction. In addition to the existing laws for 
the rehabilitation and training of veterans (Public 
Laws 16, 1943 and 346, 1944), there are pending, and 
apparently certain of early enactment into law, three 
other important federal bills on education. These in- 
clude the General Aid Bill (S-637), the Vocational 
Education Bill (S-1946) and the College and Univer- 
sity General Extension Act (S-1670). The General 
Aid Bill aims to equalize educational opportunities in 
publie schools through federal subsidy to inadequately 
financed institutions. The Vocational Education Bill 
contemplates an initial appropriation of $97,500,000 


1 Address before the Botanical Society of America, at 
the meeting of the American Association for the Advance- 
ment of Science in Cleveland, Ohio, September 11, 1944. 


for vocational training, essentially on a post-high- 
school level, of veterans, displaced war workers and 
adults. The General Extension Act will grant funds 
to state universities and land-grant colleges for exten- 
sion and adult education supplemental to agricultural 
extension work. The foregoing bills are the outgrowth 
of various nation-wide studies to meet the probable 
postwar educational needs of major groups of our 
population. Federal legislation of the above type is 
already being supplemented by similar laws in indi- 
vidual states. 

These proposals clearly indicate that our schools, 
especially colleges and universities, face the task of 
serving a very large and extremely heterogeneous body 
of students. The traditional pattern of college cur- 
ricula hitherto designed to serve primarily the needs 
of relatively immature high-school graduates will have 
to be modified for battle-hardened veterans and mature 
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war workers. Consideration will also have to be given 
to the large number of women veterans who will avail 
themselves of the opportunity for federally subsidized 
college education. There also are many portents that 
women veterans and war workers will be reluctant to 
relinquish careers in new fields in which the war has 
given them an opportunity to demonstrate their com- 
petence. Though endowed schools may be able to 
exercise considerable choice as to the groups which 
they elect to serve, tax-supported colleges and uni- 
versities already feel the pressure to serve all those 
of college age. State universities especially confront 
the problem of making curricular adjustments which 
are adapted to all these extremely dissimilar groups 
of students. The great diversity of new curricular 
patterns now being inaugurated in our major colleges 
and universities to meet postwar demands betokens 
the uncertainty of the future and the lack of agree- 
ment concerning educational procedures appropriate 
for a student body of great heterogeneity in back- 
ground and age. In endeavoring to serve all groups 
we run the risk of not serving any group effectively. 
To judge from the scope of proposed federal subsidy 
of education, existing college facilities will be inade- 
quate to meet the immediate postwar demands. The 
implication is that there will be more than enough 
students for all schools, a situation which should en- 
courage cooperation among institutions on a regional 
basis in order to provide the necessary curricular 
diversity among schools in a given area rather than 
to attempt the entire ranged diversification in every 
college and university. 

It is obvious that personal advancement won by 
technical skills in industry and war service will pro- 
vide veterans and displaced war workers with a strong 
motivation for further education along these lines. 
Technical education will seem the most certain guar- 
antee of and the most rapid road to economic inde- 
pendence. Even the high-school graduate without 
military or job experience will enter college mentally 
conditioned in favor of technical and functional as 
opposed to liberal education due to the wartime em- 
phasis upon the mathematics and the physical sciences 
in secondary schools. The huge subsidy for technical 
education in pending federal legislation will actually 
provide the implementation for such technical-voca- 
tional training in postwar education. A classroom 
teacher can not help but wonder about the pedagogical 
methods which will be necessary to teach students who 
have acquired an exaggerated notion of their ability 
as a result of high wages paid for ordinary skills in 
wartime industry. There is also the problem of teach- 
ing those who have achieved considerable proficiency 
in techniques without training in relevant scientific 
principles or basic theory. If, as we are being con- 
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tinuously assured by radio and press, many types of 
new industry and consumer products are destined to 
appear in the postwar period, the demands of tech- 
nology upon education will not only be quantitatively 
great but will also be qualitatively diverse along lines 
as yet only vaguely discernible. 

The complexity of the problems in postwar educa- 
tion will create a need for competent personnel gui- 
dance services by professionally trained experts. It 
has been gratifying to note the great increase in this 
type of service in our higher institutions. The in- 
creasing perfection and use of guidance techniques 
has, however, already indicated that we must create 
more curricula to train students along the lines of 
their major competences and eventually we should also 
be reasonably certain that vocational openings exist in 
the field for which training is recommended. To judge 
from the experiences of many schools, assumption of 
the function of personnel guidance for students even- 
tually culminates in a demand for vocational place- 
ment service which is becoming especially great in 
liberal arts colleges. 

In view of the probable heavy emphasis upon tech- 
nical education, one may inquire about the future of 
liberal education with which biology has long been 
intimately associated. Liberal education, so necessary 
to the understanding of world economics and society, 
has already been reduced almost to extinction, at least 
for men, on account of war. There are several fac- 
tors, however, which may operate as an incentive to 
full restoration and perhaps expansion of liberal edu- 
cation after peace comes. The new alignments of na- 
tions and world trade in the postwar world will place 
a certain premium upon an understanding of social 
and political forces. The greater intimacy among na- 
tions and cultures arising from improvements in com- 
munication and the speed of travel will implement 
study and exchange of the cultural heritage among all 
nations of the world. In America we face the problem 
of industrial reconversion to production of civilian 
commodities, a process which may require consider- 
able time and produce a temporarily swollen labor 
market. It seems safe to assume that: during this 
transition period thousands of young people will be 
encouraged to withdraw from the labor market by 
returning to school for several years after the war. 
Severe or protracted post-war unemployment will en- 
courage extended periods of education for those able 
to seize the opportunity and, as the period of training 
lengthens, our curricula will tend to supplement vo- 
cational training with increasing amounts of liberal 
and cultural education. There is, consequently, not 
only interest in but considerable justification for the 
immediate formulation of educational devices which 
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serve cultural as well as vocational objectives in a 
changed world order. 

For a variety of reasons, there will probably be a 
tremendous demand for biological instruction. Cessa- 
tion of hostilities usually inaugurates a great resur- 
gence of interest in human values as opposed to the 
dominant technological and mechanized activity of 
war itself. The factors of human well-being are inti- 
mately intertwined with plant and animal science, 

_especially with their applications in agriculture and 
medicine. The demands for world-wide service in 
agriculture and medicine are too obvious to require 
more than mere mention. These sciences are also sur- 
rounded by a host of peripheral services requiring 
biological training. During the current conflict, biolo- 
gists, unlike the personnel in the physical sciences and 
their industrial technologies, have not generally been 
accorded deferment from military service with the re- 
sult that the supply of recruits for biological voea- 
tions has been more seriously depleted than in phys- 
ical science, mathematics and engineering. 

The great humanitarian service which applied biol- 
ogy will be called upon to contribute to healing the 
bodily and spiritual wounds of mankind, coupled with 
the reduction in numbers of biologists now being 
trained, will create a sharp demand for profession- 
ally trained specialists not only in agriculture and 
medicine but in the fields of nutrition, sanitation, 
recreation and public health. Perhaps no feature in 
the huge mobilization of America’s man and woman 
power for the war has been more disconcerting to the 
nation than the rejection of approximately 25 per 
cent. of the inductees and the dismissal of an addi- 
tional 1,200,000 men from military service itself be- 
cause of physical or mental inability to qualify for 
active field service. These statistics give us an ap- 
palling picture of the state of America’s health. Un- 
fortunately this state of affairs will be gravely ag- 
gravated by an unprecedented number of war ecasual- 
ties. To the list of battle casualties, we shall also 
have to add a huge but as yet unpredictable host of 
diseased bodies and minds. The possibility of epi- 
demics of contagious tropical diseases, which may be 
introduced on a large seale by returning veterans, is 
already giving serious concern to medical and public 
health authorities. In anticipation of some of these 
heavy demands some provision is already being made 
for the training of an increased number of medical 
personnel but little if anything is being done in the 
realm of agriculture and other phases of biology to 
meet postwar needs. The foregoing are but a few 


portents of the future with which college curricula 
in biology will be closely associated. 

. The importance of biological education in relation 
to the above trends is readily evident. 


The human 
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body is destined to receive more attention in schools 
than ever before. Greater and more widespread 
knowledge of diet, housing and health will be dis- 
seminated in our schools probably to parents as well 
as to youth. The biology teacher will in the future 
be called upon to assist much more extensively with 
the scientific phases of public health and recreation. 
The state of New York has already assumed leader- 
ship in making health instruction mandatory in publie 
schools. Instruction in nutrition will be pointed to 
improved health and more desirable dietary habits of 
the nation. Changes in human nutrition will in turn 
probably lead to certain new practices in agriculture. 
Agriculturists also confront the problem of restora- 
tion of the greatest of our renewable natural resources, 
namely, soil fertility which has unavoidably suffered 
staggering depletion in the extremity of wartime pro- 
duction. 

In addition to these, there are still other needs for 
biology. The rapid expansion of social studies, al- 
ready under way prior to the war, will receive added 
impetus from sociological problems arising in the post- 
war world order. Since our social order deals with 
living beings and rests largely upon a biological foun- 
dation, expansion of instruction in the social sciences 
is destined to have a commensurate impact upon biol- 
ogy as a collateral science. Current interest tends to 
center increasingly in those phases of biology which 
underlie legislation on health, housing, nutrition, con- 
servation, agriculture and medicine. Eminent civic 
leaders and school administrators have already recom- 
mended that biology and science education in general 
be presented in terms of their bearing on social action. 
Because the social sciences deal with human beings, 
a better understanding of biology will make our socio- 
logical programs more effective. This is but another 
way of stating that biology is a logical starting point 
in what promises to be a major program of social 
action growing out of the present world crisis. The 
influence of biology in the field of social seiences is 
already evident in the adaptation of the concepts 
of ecology to problems of human populations and 
eugenics. To this new sociology will be added man’s 
ever-dominant interest in his own biology as a living 
organism. It seems safe to predict a closer integra- 
tion of pure biology with the social sciences than we 
have ever had before. 

In connection with educational methods, it may be 
pointed out that certain as yet inconspicuous but 
nevertheless widespread tendencies have been gaining 
ground. There already exists a definite movement in 
the direction of a balanced earn-learn program. This 
idea of providing realistic job experience as an in- 
tegral part of the student’s schooling is by no means 
new and it has long been successfully practiced at the 
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well-known Berea and Antioch Colleges and more re- 
cently at the University of Chicago. This policy, of 
course, has as its prime objective the immediate em- 
ployability of college graduates and the establishment 
of contacts which are helpful in obtaining their first 
full-time job. The significant recent development has 
been the rapid expansion of this method of education 
as fostered in the prewar period by outside subsidy 
from the United States National Youth Administra- 
tion and during the war by subsidy of the federal 
E.S.M.W.T. programs. Government and industry are 
currently urging immediate adoption of such a plan 
for the post-war period. 

The earn-learn program envisages enlarged oppor- 
tunity for complete or partial self-support and bona- 
fide job experience while the student is in school. 
Self-support aims to provide not only the means to 
education itself for those who would otherwise be 
barred, but to introduce the elements of morale, self- 
confidence and job apprenticeship as well. Pre-war 
census figures make it evident that education was not 
accessible to some three and one-half million youth of 
14 to 17 years of age for financial reasons. Only 11 
per cent. of our college-age, pre-war population were 
actually enrolled. Of the 21 million high school and 
college age group, nearly two thirds were excluded 
from schooling by pitifully small financial margins. 
During the depression, most of the 13 million out-of- 
school youth were also unemployed and, ironically, 
often prevented from obtaining jobs because of child 
labor laws. Labor laws which had originally been 
idealistically enacted to prevent industrial exploita- 
tion of children, in the depression penalized pre- 
eminently the very group they were designed to pro- 
tect. This grave situation was subsequently aggra- 
vated for out-of-school youth by restrictive regula- 
tions of trade unions against minors. 

The youth crisis became nationally so acute that the 
federal government created the N.Y.A. and C.C.C. 
as emergency relief agencies.. The National Youth 
Administration was started in 1935 for the purpose 
of removing school-age children from the labor market 
by financially subsidizing their return to school. It is 
interesting to note that by creating an opportunity 
to earn from five to twelve dollars per month, 650,000 
children were restored to school. The Civilian Conser- 
vation Corps proved to be highly successful as a job- 
training project and achieved about a 40-per-cent. 
annual turnover due to acceptance of C.C.C. gradu- 
ates into permanent employment as compared to only 
one per cent. for school-age youth registered with 
federal unemployment agencies. The C.C.C. obvi- 
ously possessed spot value in job training which the 
publie school education lacked. 
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As a relief measure, federal subsidy thus came into 
American education on a large seale. As unemploy- 
ment diminished both the N.Y.A. and C.C.C. were 
nevertheless continued for several years largely as a 
nation-wide experiment with the earn-learn program. 
Though the N.Y.A. and C.C.C. have been eliminated, 
the E.S.M.W.T. program still continues under federal 
subsidy. We thus have the precedence, policy and 
experience necessary to develop a comprehensive na- 


tional earn-learn program which can be immediately | 


expanded on a large scale and rapidly modified to 
meet post-war exigencies. Problems similar to those 
of the pre-war depression may again arise with col- 
lapse of the present war boom and federal subsidy 
may again be necessary for education designed to 
facilitate employability of American youth. 

One may ask how this shift in educational method 
will affect biology. The answer may prove to be that 
biology will be called upon to prepare students for 
gainful employment in its applied phases at technical 
as well as at professional levels. Formulation of de- 
tails for such a program may not be difficult in voca- 
tional schools and agricultural colleges, but real ad- 
ministrative ingenuity may be required to create such 
projects in our liberal institutions. One immediate 
problem will be that of the time schedule. Daily class- 
room meetings of one hour are poorly adapted to 
realistic laboratory work in biology or to earn-learn 
programs for the student. The length of laboratory 
periods may have to be increased and to a large degree 
biology courses may be transferred from the labora- 
tory to the greenhouse and the out-of-doors. Such 
biological information can be given sound scientific 
values and made more valuable to the student by 
means of direct rather than indirect participation 
through the textbook or lecture. The imperative need 
for wider information on conservation in all its as- 
pects will also give further impetus to field work. 
Despite the informality of method, substantial quan- 
tities of sound biological information can be effec- 
tively inculeated in the field and laboratory under 
informal auspices. But the schedule of courses must 
provide realistically for adequate time for field work 
and for laboratory periods long enough to complete 
biological experiments. 

The close of the war will inevitably bring extensive 
curricular changes. While it is only proper that edu- 
cation should meet new social needs, it will be neces- 
sary for administrators and teachers to anticipate 
these needs, to safeguard standards and to avoid the 
assumption that change alone constitutes educational 
progress. The place which science and biology assume 
in the new educational order will in large degree be 
determined by the thoroughness of the study of new 
social needs, by the preparation of a comprehensive 
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program of science instruction supported in a unified 
way by scientists throughout the nation. The large 
educational and biological societies of America have 
the opportunity and the obligation of leadership in 
placing the judgment as well as the talent of science 
and biology at the disposal of the nation in peace as 
it has been in war. 

To be effective in the implementation of biological 
programs, however, we now need a unified and ag- 
gressive parent organization, one which recognizes 
that many small societies are necessary for profes- 
sional specialization but which compensates the dimin- 
ishing social effectiveness of small groups by their 
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affiliation with a large assemblage of biologists with 
certain common needs and purposes. Unification of 
small groups on the basis of mutual interests which 
transcend specialization in biology is the basis of pro- 
fessional prestige and scientific effectiveness. As sci- 
entists, we owe it to ourselves and to the nation which 
supports us to organize on a comprehensive basis for 
the early formulation and rigorous implementation of 
programs for pure and applied biology in institutions 
throughout the nation. Our schools, government and 
industry stand ready to consider any educational pro- 
gram for science and biology which represents the con- 
sensus of scientists themselves. 


POST-WAR MILITARY RESEARCH’ 


By Rear Admiral J. A. FURER, U.S.N. 
COORDINATOR OF RESEARCH AND DEVELOPMENT, U. S. NAVY DEPARTMENT 


I am glad of the opportunity to address the Indus- 
trial Research Institute on the subject of “Post-War 
Military Research” because I believe that you, as an 
organization and as individuals, can play an impor- 
tant part in the work that should be done during the 
peace period following this war to develop the weap- 
ons for the next war. You will note that I did not 
say, “If we should ever again be called on to fight 
another war.” That was the customary phrase used 
after World War I in speaking of anything connected 
with preparedness. I think that Americans are now 
ready to face the fact that the war to end all wars 
has not yet been fought. I believe that the country 
realizes that we have had a very close call and that 
we must never again take the chances which we took 
after the last war. 

The Secretary of War and the Secretary of the 
Navy, some months ago, requested Mr. Charles E. 
Wilson to head a committee, consisting of four scien- 
tists, four representatives of the Army, and four rep- 
resentatives of the Navy, to study the subject of post- 
war research and to make a report on how best to keep 
military research in the forefront of national pre- 
paredness. Frank Jewett, president of the National 
Academy of Sciences, Karl Compton, president of 
Massachusetts Institute of Technology, Jerome Hun- 
saker, chairman of the National Advisory Committee 
for Aeronautics, and Merle Tuve, of the Carnegie In- 
stitution, were the scientists on this committee. Gen- 
eral Echols, of the Air Forces, General Waldron, of 
the Ground Forces, General Weaver, of the Service 
Forces, and General Tompkins, director of the Spe- 
cial Planning Division, were the Army representatives. 
Rear Admiral Cochrane, the chief of the Bureau of 
Ships, Rear Admiral Hussey, the chief of the Bureau 


1 Address before the Industrial Research Institute, At- 
lantic City, October 6, 1944. 


of Ordnance, Rear Admiral Ramsey, the chief of the 
Bureau of Aeronautics, and I, as Coordinator of Re- 
search, represented the Navy. We have made our re- 
port, and I believe you will be interested as much in 
the considerations which led the committee to its con- 
clusions as you will be in the recommendations which 
were made. 

In attacking the problem of how best to keep post- 
war military research in the forefront of national pre- 
paredness, we began with the assumption that the 
Army and Navy must continue to carry the major 
responsibility for such work, especially in times of 
peace. The Army and Navy are employed to do just 
that job, and it is hardly conceivable that the country, 
and Congress as representative of the country, would 
be willing to relieve the Armed Services of that re- 
sponsibility. Experience with the Office of Scientific 
Research and Development during the past four years 
has, however, demonstrated that scientists in civilian 
life when given the opportunity are capable of making 
outstanding contributions to the invention, develop- 
ment and operation of all manner of instrumentalities 
of war. In other words, that a scientist need not be 
a professional with years of experience in the armed 
services, in order to contribute effectively to the solu- 
tion of the many problems that confront the Army 
and Navy in making war. Obviously the Government 
can not, after the war, continue to employ on military 
research all the scientists who were mobilized under 
the Office of Scientific Research and Dévelopment for 
such work during the war. The great majority of 
these men would not even be willing, after the war, 
to devote their time to work of this kind. Neverthe- 
less, it is our belief that a way should, and we hope 
ean, be found to keep the country’s outstanding scien- 
tists interested in military research after the war, so as 
to give the Army and the Navy the continued benefit 
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of their thinking and of their assistance. The essence 
of the plan we have recommended is, therefore, to 
make the highest level of scientists in the United States 
available to the armed services in time of peace as 
consultants, planners and collaborators on military re- 
search. 

The committee decided that the best device for car- 
rying out this plan is a permanent board composed 
of civilians of distinction in science, engineering and 
industry, and of officers of the Army and Navy who 
have important responsibilities in connection with re- 
search and development work. We already have a 
precedent for a successful agency of this kind; 
namely, the National Advisory Committee for Aero- 
nautics, which has for almost thirty years rendered 
invaluable assistance to the War and the Navy Depart- 
ments in dealing with the scientific problems of avia- 
tion. 

The principal objection to a board of this kind 
is that it must be rather large in order to be repre- 
sentative of all the technical services and bureaus in 
the War and Navy Departments having major respon- 
sibilities for research. A large board is always un- 
wieldy. Nevertheless, without complete technical rep- 
resentation, the Armed Services are likely to lose 
interest in this form of assistance and there will not 
be that close and active liaison between the Services 
and the civilian scientific world which has been found 
so valuable during the war. The civilian representa- 
tion must also be adequate to provide a cross-section 
of high-grade talent for the formation of subeommit- 
tees as policy advisers and collaborators in the many 
fields of science that are involved in modern warfare. 
In order to offset the working handicap of a large 
board, a small executive committee is proposed which, 
acting under general rules made by the committee 
and approved by the board, will administer and super- 
vise the activities of the board. 

The executive committee might consist of as few as 
five members; namely, three civilians, one of whom 
would be the chairman of the board, and of one 
Army officer and one Naval officer actively engaged 
in the coordination or general direction of research 
and development in the War and Navy Departments, 
respectively. It is proposed to have the civilian mem- 
bers of the board selected by the president of the 
National Academy of Sciences, acting with the advice 
of the council of the academy. 

The importance of prestige in persuading qualified 
men to give their time to public service is generally 
recognized. Sponsorship by the National Academy 
of Sciences we believe carries with it the maximum 
in the way of prestige as no body of men in the 
United States ranks higher for integrity, talent and 
individual achievement than the members of the acad- 
emy. The president of the National Academy will 
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have a heavy responsibility in making the right selee- 
tions. It will, perhaps, be even more difficult to per- 
suade those who are selected as the best qualified to 
accept appointment on the board. It goes without 
saying, of course, that civilians appointed to the board 
will not be restricted to academy members. Whether 
the right kind of men can be kept interested and can 
be persuaded to devote time to the problems of na- 
tional security after the war on a board of this kind 
is the question that will spell either success or failure 
for the plan. Just as in the research laboratory itself, 
Where no scheme of organization can ever dispense 
with talent, thorough basic training, individual curios- 
ity, and individual initiative—so in the broader field 
of overall planning and collaboration by such a board 
the individuals are more important than the organiza- 
tion. 

There are two ways of creating such a board. It 
can be set up under the charter of the National Acad- 
emy of Sciences or it can be established as an inde- 
pendent agency by Congressional legislation. The 
composition and method of selecting the personnel 
of the board, its organization and the general proce- 
dure for its operation would be identical under either 
arrangement. The difference between the two lies 
principally in the method of financing the research 
work which will be carried on by the board. Such a 
board can be set up under the National Academy 
immediately by request of the Secretary of War and 
the Secretary of the Navy, whereas a good deal more 
time will be required to set up an independent agency 
because of the normal delays in getting legislation 
through Congress. 

As many of you no doubt know, the National 
Academy does not obtain money direct from Con- 
gress. Its administrative overhead expenses are de- 
frayed largely from the income received from private 
endowments. The cost of any work which it does for 
government departments is covered by transfer of 
funds from the appropriations of such departments 
to the academy, based on formal contracts entered into 
between the two. The academy as such would exer- 
cise no control over the purposes for which the board 
would spend its money, nor over the manner in which 
the expenditures are made. Its function would be to 
pay the bills out of the funds received from the War 
and Navy Departments. The academy would, in 
other words, do the housekeeping for the board. The 
fact, however, that the board under this arrangement 
would be dependent for its funds on the annual Army 
and Navy appropriation bills might result in reduced 
appropriations for research in future years when 
recollection of the war has receded in the memory of 
the public and of Congress. There will probably be 
no lack of money for military research for a number 
of years after the war, but if the past is any guide 
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to the future, a period, of retrenchment will again set 
in which will affect research as well as the other items 
in the budgets for the Army and the Navy. It may 
be that an independent agency will be in better posi- 
tion to obtain money direct from Congress than a 
board whose funds must be included in the annual 
appropriation bills for the Army and the Navy. 

There would be some advantage in postponing legis- 
lation for an independent agency until we have had 
a few years of post-war experience with the more 
flexible and easily modified or discontinuable form of 
setup such as the academy’s charter permits. Any plan 
for an independent research agency taken up with 
Congress now may also find its place in a group with 
similar post-war plans and might come out of Con- 
gress in a form unacceptable to those charged in the 
Services with the development of combat equipment. 
It seemed wise to take account of all these factors 
and to recommend a plan which so far as possible 
would protect the post-war planning of research from 
the various vicissitudes to which new organizations of 
this character are always subjected. The Wilson 
Committee, therefore, recommended that the National 
Academy of Sciences establish immediately a Research 
Board for National Security along the lines that I 
have described and that at the same time Congress be 
requested to establish the board as an independent 
agency in accordance with the draft of a bill prepared 
by the committee. The board can be transferred bod- 
ily from the National Academy to the independent 
agency as soon as suitable legislation is obtained. 
This places the War and Navy Department in the 
sound position of not having to accept legislation 
that is not suitable, as the board can carry on under 
the National Academy until satisfactory legislation is 
obtained. 

The suggestion has been made that a board or 
agency of this kind is needed to take over the unfin- 
ished business of the Office of Scientific Research and 
Development when that organization goes out of exis- 
tence at the end of. the war as contemplated by the 
law under which it was created. This is the least of 
the reasons for setting up such a board. In fact, we 
believe that the board will inherit only a very small 
part of any unfinished work that is left by the Office 
of Scientific Research and Development. I may men- 
tion in passing that the plans for the winding up of 
the Office of Scientific Research and Development con- 
template that practically all its short-term projects 
will be completed before it closes up and of the things 
that are not completed the cognizant service in the 
Army or the Navy will either take over the contracts 
with the laboratories actually carrying on the work 
or will absorb the work into their own laboratories. 
There will be a small residue of long-term activities, 
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some of which may possibly be taken over by the 
board. 

As to actual research, we visualize that the board 
will concern itself principally with long-range, con- 
tinuing projects, particularly those not falling under 
the cognizance of any one technical activity of the 
Army or the Navy; in other words, largely with ex- 
ploratory work leading to specific research. The 
normal development and improvement of weapons and 
countermeasures will continue to be the responsibility 
of the Armed Services. There may, of course, be calls 
from the Services for help on specific problems just 
as the Office of Scientific Research and Development 
has been called on by the Services during the war to 
work on specific problems pressing for solution. 
Long-range continuous explorations having no par- 
ticular service sponsorship will demand attention 
especially in connection with research on the frontiers 
of science. 

Perhaps a hypothetical case will illustrate what I 
mean. Expansion of the field of operations in war- 
fare has been due largely to the extension of the range 
of two of man’s senses; namely, the sense of sight and 
the sense of hearing, and to the great increase in the 
speed of moving men and materials from place to 
place: Development has pressed along these lines be- 
cause distance is the greatest natural defense against 
an adversary in battle whether the adversary be an 
individual or a group of individuals such as an army 
or a fleet of ships. The evolution of many weapons 
and countermeasures to weapons has therefore been 
in the direction of increasing their range. This has 
in turn resulted in various inventions to extend the 
range of man’s senses of sight and hearing in order 
to maintain contact with the adversary. The senses of 
touch, smell and taste have not to any great extent 
entered into the warfare between humans, but they 
play an important part in the struggle for existence 
between animals of the lower orders. If a discovery 
were made radically increasing the sensitiveness and 
range of man’s senses, such a discovery would be im- 
mediately explored by the board to ascertain its appli- 
cability to war problems as no one technical service 
in the Army or the Navy might have the talent or the 
desire to take up such an investigation. Another 
hypothetical case that suggests itself would be the 
discovery of some phenomenon in a band of the elec- 
tromagnetic spectrum which is at present relatively 
unexplored but which might have important military 
applications on further study. This also would be a 
logical subject for exploration by the board. 

To come down to something more immediate and 
practical—intensive interest is at preesnt being taken 
in jet propulsion. There are certain fundamental 


aspects of this subject which need a great deal of 
Such basie exploration may 
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benefit any number of technical branches of the War 
and Navy Departments. A board such as we visual- 
ize would be in better position than any of these tech- 
nical services to attack the problem in a comprehensive 
and well-coordinated manner. It is quite probable 
that some of the tasks which the board should under- 
take will require years of continuous high talent re- 
search. 

In this connection, I wish to mention a conclusion 
reached by the Wilson Committee, viz., that such a 
board should not operate laboratories of its own but 
should have its research done by contract with existing 
organizations. This for several reasons, the first and 
most important being that operation of its own lab- 
oratory or laboratories would almost certainly nar- 
row its field of interest. We believe, however, that the 
charter of the board should be broad enough so that 
it ean, if necessary, establish laboratories for specific 
purposes and then turn them over to an appropriate 
agency for operation. This to cover cases where there 
are no suitable facilities available for carrying on 
special work. 

So much for the purely scientifie work which we 
believe the board will do. There are many other prob- 
lems which may be broadly termed the human relations 
problems, which such a board should study and on 
which it should advise the Services. For example, 
a study should be made of the kind of problems which 
pressed for immediate solution when we entered 
World War I and World War I]—the kind of machin- 
ery which was available to solve the problems and 
the additional machinery that was found necessary. 
Were the steps taken satisfactory? Are there any 
lessons to be learned from these experiences which can 
be applied to the next emergency? It can be assumed 
that no matter how much advance planning is done, 
no democracy will ever be completely ready for a 
war. Only the totalitarian nation, preparing for a 
war of aggression, can be ready for every eventuality 
before the war begins. 

A study should be made of the incentives that 
motivate scientific and technical men, and appropriate 
mechanisms should be worked out to provide these in- 
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centives. This is a very broad field and includes the 
financial rewards of scientists in Government service 
as compared to the rewards in private life. The 
question of restraints imposed on laboratory workers 
as compared, for example, to the mechanics or the 
white collar worker should be studied. The relation- 
ships between scientists in the laboratory and operat- 
ing personnel in the field are deserving of study, espe- 
cially the relationships between the professional 
officers of the Army and Navy and the civilian scien- 
tists. The degree to which the parallel attack under 
independent direction is desirable, especially in so far 
as it affects the morale of the laboratory worker, is 
deserving of much thought. 

In conclusion I want to niention the great personal 
interest that the Secretary of War, Mr. Stimson, and 
the Secretary of the Navy, Mr. Forrestal, are taking 
in post-war military research. There is a growing 
belief that important as it may be to maintain after 
the war ground forces, air forces and sea forces of a 
size commensurate with our national responsibilities, 
it may be even more important to keep the weapons 
and the matériel in general which we supply to these 
forces in step with the advances of science. Stocking 
our arsenals with the weapons of this war is no guar- 
antee that we can win the next war with them. In 
fact, that may be the quickest way of losing the next 
war. It would be wiser to maintain arsenals of only 
modest size whether we are speaking of ships or guns 
or aireraft and to use the money saved thereby to con- 
tinually replace the old things with the new creations 
of the research laboratory and of American inventive 
genius. Our industry should be kept alert to begin 
quickly the production of the vast quantities of mate- 
rials needed when war threatens; and this readiness 
should concern itself especially with the new things. 
We hope for your aid in supporting this position 
among those who are engaged in research. No matter 
what organizational mechanisms may be provided to 
bring this about we should adopt the policy and adhere 
to it that expenditures for research must henceforth 
be a substantial part of our peaee-time preparedness 


program. 
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CHARLES B. LIPMAN 
1883-1944 


CHARLES Bernarp Lipman, professor of plant 
physiology and dean of the Graduate Division in the 
University of California, died in Berkeley, California, 
on October 22, 1944, shortly after he had suffered a 
heart attack. He was a distinguished biologist, an 
esteemed teacher, a successful administrator and a 
felicitous writer, whose stimulating influence on botan- 


ical science and on graduate study in all fields was 
far-reaching. 

When he joined the staff of the University of Cali- 
fornia in 1909 he was associated with the late Pro- 
fessor E. W. Hilgard and devoted his chief attention 
to soil bacteriology, a subject in which his brother, the 
late Jacob G. Lipman, of New Jersey, was also inter- 
ested. He was appointed professor of soil chemistry 
and bacteriology in 1913, dean of the Graduate Divi- 
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sion in 1923 and professor of plant physiology in 
1925. Professor Lipman’s researches on micro-organ- 
isms concerned in nitrogen-fixation and nitrification in 
arid and semi-arid soils grew out of his work with Pro- 
fessor Hilgard and were followed in later years by 
pioneer investigations on the necessity of certain 
micro-elements essential for plant nutrition, demon- 
strating that copper and zine are necessary for the 
higher plants. 

Having discovered that bacteria could survive many 
years in desiccated soils, Professor Lipman was im- 
pelled to study some fundamental problems in lon- 
gevity which others, lacking his courage, had declined 
to investigate. He found that many specimens of geo- 
logically old sedimentary and even metamorphic rocks 
contained small numbers of bacteria consisting mainly 
of spore-bearing rods. Similar examinations made of 
igneous rocks showed them to be entirely free from 
any living forms. Since the length of time during 
which micro-organisms have survived in many geolog- 
ical specimens can not be determined with certainty 
due to the possible contamination by ground waters 
and other means, Professor Lipman also investigated 
the oceurrence of micro-organisms in old materials, 
such as herbarium specimens, bottled soil samples and 
bricks from the interior of pre-Inca pyramids in Peru 
which could be assumed to have been free from out- 
side contamination. His results provided convincing 
evidence that the resting forms of some types of bac- 
teria can survive in a dry condition for hundreds and 
probably thousands of years and that cells of the blue- 
green alga, Nostoc commune, may remain viable for at 
least 88 years. Other micro-organisms such as Azoto- 
bacter chroococcum can survive in a desiccated condi- 
tion only a few years. 

Other noteworthy contributions which Professor 
Lipman made in the field of micro-biology «re the 
demonstrations of symbiosis between green algae and 
nitrogen-fixing bacteria and the isolation of a new 
type of sulfur-oxidizing bacterium, Thiobacillus co- 
prolyticus. 

He was interested in the problems of life in an 
environment which putatively existed when planetary 
conditions were emerging from a cosmos consisting 
mainly of rock fragments and water. 

His career as dean of the graduate division gave 
Professor Lipman an opportunity to uphold his high 
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ideals of liberal education, through personal confer- 
ences with each candidate for the doctorate. During 
the twenty-one years that he served in that office he 
raised measurably the standards of graduate study in 
this university. 

Furthermore, he was genuinely interested in the 
broad international field of education, and cordially 
welcomed foreign students who came to the Univer- 
sity of California. He was a member of the board of 
directors of International House in Berkeley, presi- 
dent of the California Chapter of the American-Sean- 
dinavian Foundation in 1941 and a member of the 
advisory committee appointed in 1941 by the Depart- 
ment of State to provide facilities for foreign students 
in those tumultuous times. For many years he was a 
member of the advisory board of the John Simon Gug- 
genheim Memorial Foundation, which grants funds to 
scholars for research or for other creative work. As 
a result of his intimate knowledge of such organiza- 
tions and acquaintance with various universities, Pro- 
fessor Lipman was able to expedite the progress of 
many a promising young student in California and 
elsewhere. 

Lipman’s breadth of view in science was demon- 
strated not only by his membership in professional 
societies at home and abroad but by his service on the 
editorial boards of the Journal of Bacteriology, of 
Plant Physiology, of Soil Science, of the University 
of California Publications in Agricultural Sciences 
and of the committee on the organization of the Sixth 
Pan-Pacifie Seience Congress, which convened in 
Berkeley in 1939. 

Personally attractive, a genial conversationalist, 
well poised socially, blessed with a sense of humor and 
with a gift for innate friendliness, he was esteemed 
wherever he went. 

Professor Lipman believed implicitly in the power 
of education to liberate the human intellect from the 
shackles of ignorance, provincialism and fanaticism. 
He insisted that higher education and graduate study 
should confer upon the student not only special skills, 
but a broad, tolerant attitude and appreciation of 
human cultures. He observed keenly, worked inten- 
sively, conquered obstacles and advanced science in a 
way which exemplified his own high ideals. 

Howarp 8. REeep 

UNIVERSITY OF CALIFORNIA 


SCIENTIFIC EVENTS 


THE INDUSTRIAL DEVELOPMENT OF 
INDIA 
THE industrial development of India after the war 
was discussed on October 16 by the five Indian scien- 
tists who recently arrived in England to make contact 


with scientific, industrial and agricultural research 
organizations. 

The Times, London, reports that the visitors were 
present at a conference at the headquarters of the 
Royal Society, Burlington House, presided over by 
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Professor A. V. Hill, M.P., and explained the object 
of their visit. During their stay of six weeks they 
planned to visit Edinburgh, Glasgow, Leeds, Man- 
chester, Sheffield, the potteries, the universities and a 
number of the most important industrial plants of 
Great Britain. The members of the mission are: 


Sir Shanti Bhatnagar, F.R.S., director of Scientific and 
Industrial Research, India; Sir J. Chandra Ghosh, director 
of the Indian Institute of Science, Bangalore; Professor 
S. K. Mitra (Physics) and Professor J. N. Mukherjee 
(Chemistry), University of Caleutta, and Dr. Nazir 
Ahmad, director of the Cotton Technological Laboratory, 
Bombay. 


Professor Hill said that India would probably need 
to spend £1,000,000,000 in obtaining capital equipment 
for her industries, and without it she could not start on 
any serious industrial development. 

The mission has authority to place orders for equip- 
ment both in Great Britain and in America, which it 
will visit at the end of the year, and preliminary orders 
amount to many lakhs of rupees. 

Members of the mission explained at the conference 


that the development of India needed long-term planning 
and involved many branches of industrial activity. Many 
of the industries contemplated depended on the develop- 
ment of electricity. For instance, radio offered a tremen- 
dous field, and though there were already demonstration 
farms, they could do with multiplying at least one hun- 
dred times. Hundreds of young Indian students were 
ready to come to England as soon as transport was avail- 
able and conditions were suitable for training in scientific 
and technological subjects. 


In a joint statement the visitors expressed satisfac- 
tion that the Government of India was considering the 
possibility of opening on a permanent basis central 
scientific offices for mutual cooperation both in Lon- 
don and Washington, and they hoped that shortly it 
might be possible to have such an office also in Moscow. 
The war had made authorities in every country con- 
scious of the value of scientific research. Though the 
expenditure from public funds on scientific research in 
India was now very meager, comprehensive plans for 
the establishment of well-equipped national research 
laboratories on various branches of pure and applied 
science, public health and agriculture were being pre- 
pared. 

The members of the mission were entertained at a 
reception by the Royal Society at Burlington House. 
Sir Henry Dale, president of the society, received the 
guests, who included Mr. Attlee, Lord President of the 
Council, Sir John Anderson, Chancellor of the Ex- 
chequer, R. A. Butler, Minister of Education, and 
about two hundred scientists and representatives of 
the Dominions and allied nations. 
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THE INSTITUTE OF GEOPHYSICAL TECH. 
NOLOGY AT ST. LOUIS UNIVERSITY 


Aw Institute of Geophysical Technology has been 
established at St. Louis University, as an autono- 
mous school under the deanship of Dr. James B. 
Macelwane, 8.J. It is said to constitute a distinct 
departure in the field of technological education; to 
be unique in plan and organization, and to fill a need 
that has been widely felt, particularly by the petro- 
leum industry. Its curricula and objectives were 
planned in consultation with men distinguished in the 
geophysical profession. 

The institute is organized on three distinct levels. 
The two years of the lower division are devoted to a 
single fundamental curriculum in the basie sciences 
and in engineering. In the upper division specialized 
curricula are offered leading to the bachelor’s degree in 
the fields of petroleum geophysics, mining geophysics, 
seismological engineering, geological engineering, radio 
communications engineering, applied electronics and 
professional meteorology. On the graduate level the 
institute sponsors research and advanced study lead- 


- ing to the master’s and doctor’s degrees in these fields 


under the auspices of the Graduate School of the 
University. 

Headquarters are established in two fireproof build- 
ings at the geographical center of the City of St. Louis 
with unusually favorable transportation facilities lead- 
ing to all parts of the metropolitan area. 

The institute opened with a freshman registration 
of forty students and a sprinkling of upper-class men. 
Among the faculty so far appointed are the Rev. Dr. 
Victor J. Blum, S.J., assistant dean; the Rev. George 
J. Brunner, 8.J.; the Rev. James I. Shannon, S.J.; 
the Rev. Martin G. Walasin, S.J.; and Drs. Victor 
T. Allen, Ross R. Heinrich, Edward J. Walter, Alfred 
H. Weber and Miss Florence Robertson. 

It is planned to work in close cooperation with in- 
dustry both in the development of outstanding per- 
sonnel and in the solution of research problems which 
transcend the scope and scientific facilities of com- 
pany laboratories. 


THE DEPARTMENT OF GEOLOGY AND 
PALEONTOLOGY OF THE AMERI- 
CAN MUSEUM OF NATURAL 
HISTORY 


Ir is planned to establish a new department of 
geology and paleontology in the American Museum of 
Natural History, similar in scope and organization 
to the departments of geology maintained by colleges 
and universities. 

Dr. George Gaylord Simpson, curator of fossil 
mammals and for the past seventeen years a member 
of the paleontological staff, has been appointed chair- 
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man of the new department, in addition to his former 
position. Dr. Simpson returned to the United States 
recently after two years of service in Military Intel- 
ligence in the North African, Sicilian and Italian 
areas. He is now on inactive service with the rank 
of Major, U. S. Army. 

As reconstituted, the Department of Geology and 
Paleontology includes all divisions of earth sciences in 
the museum—mineralogy, general geology and various 
subdivisions of paleontology formerly scattered among 
the Departments of Invertebrates, Fishes, Amphibians 
and Reptiles, Birds and Mammals. 

The official announcement reads: 


In the new department, the structure and composition 
of the earth, its history, and the history of life on the 
earth will be treated in a unified manner. An understand- 
ing of present and probable future conditions of the 
earth’s surface and of human, animal and plant life will 
be promoted by study including not only the succession 
and historical distribution of the different forms of life, 
but also the distribution and history of rocks, minerals 
and soils. Exploration in the field, research in the lab- 
oratory and exhibition in the museum’s public halls will 
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include a broad program of this sort, cutting across the 
lines of narrow specialization. 

Within the department, emphasis will also be placed on 
evolutionary and biological studies of fossils. These 
studies cast the most important light on the origin and 
destiny of our present animals and of man by revealing 
where they came from, what their ancestors were like, and 
how and why they have changed and have migrated from 
continent to continent. 


The collections of minerals and fossils, now united 
in the new department, are among the finest and 
largest in the world. Efforts will be made to make 
these even more fully useful and interesting to the 
public. There is also being developed a program of 
close cooperation in education and research with ecol- 
leges and universities. The facilities and staff of the 
department will be used in conjunction with teaching 
and advanced study, and educational plans are being 
developed in coordination with several universities. 

Assisting Dr. Simpson ir the reorganization plans 
are Dr. Edwin C. Colbert, curator of fossil amphibians 
and reptiles, and Dr. Frederick H. Pough, curator of 
geology and minerals, both in charge of their respec- 
tive subjects in the new department. 


SCIENTIFIC NOTES AND NEWS 


THE National Academy of Sciences has awarded 
the Daniel Giraud Elliot gold medal and certificate 
in recognition of outstanding publication in zoology 
or paleontology for 1938 to Professor Malcolm R. 
Irwin, University of Wisconsin; for 1939 to Professor 
John H. Northrop, Rockefeller Institute for Med- 
ical Research, and for 1940 to Professor William 
Berryman Scott, of Princeton University. The Mary 
Clark Thompson gold medal has been awarded for 
1942 to Professor Edward W. Berry, of the Johns 
Hopkins University; for 1943 to Dr. George Gay- 
lord Simpson, of the American Museum of Natural 
History, and for 1944 to Professor William J. Arkell, 
of the University of Oxford. The Ordnance Distin- 
guished Service Award has been conferred on Major 
General G. M. Barnes, chief of the Research and 
Development Service, Office of the Chief of Ordnance, 
for distinguished work that has contributed greatly 
towards the commanding superiority in weapons and 
munitions now enjoyed by American forces in the 
field. 


Tue John Fritz Medal has been conferred on Dr. 
John L. Savage, chief designing engineer of the U. 8S. 
Bureau of Reclamation, Denver, Colo. The medal is 
awarded by a board composed of former presidents 
of the American Society of Civil Engineers, the Amer- 
ican Institute of Mining and Metallurgical Engineers, 
the American Society of Mechanical Engineers and the 
American Institute of Electrical Engineers. 


Dr. Watter B. Cannon, professor emeritus of 
physiology of Harvard University, was re-elected 
president of the American-Soviet Medical Society at 
the first annual meeting of the society, which was held 
in New York City on November 11. 


Dr. THomMaAs Barpour, professor of zoology and 
director of the Museum of Comparative Zoology at 
Harvard University, has been elected life-time honor- 
ary president of the American Society of Ichthyolo- 
gists and Herpetologists. 


Harvey SeeLtey Mupp, of Los Angeles, president 
and managing director of the Cyprus Mines Corpora- 
tion, operating on the Island of Cyprus, has been 
elected president of the American Institute of Mining 
and Metallurgical Engineers. Vice-presidents elected 
were Donald H. McLaughlin, vice-president and gen- 
eral manager, Cerro de Paseo Copper Corporation, 
New York City, and Leo F. Reinartz, manager, Mid- 
dletown Division, American Rolling Mill Company, 
Middletown, Ohio. 


LAURENCE L. Quitt, professor of chemistry at the 
University of Kentucky and head of the department, 
has accepted a similar position at Michigan State Col- 
lege. On January 1 he will succeed A. J. Clark, head 
of the department since 1916, who retires with the 
title “distinguished professor.” 


Dr. FRANK MENNE has resigned as professor of 
pathology and head of the department of the Medical 
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School of the University of Oregon. He is succeeded 
by Professor Warren C. Hunter, who has been a mem- 
ber of the faculty since 1925. 


Captain Ropert P. SHarp, of the Army Arctic In- 
formation Center, has been appointed ‘associate pro- 
fessor of geology at the University of Minnesota, 
where he will have charge of the Division of Glaci- 
ology and Geomorphology. Captain Sharp is com- 
missioned in the Air Corps, and at present is conduct- 
ing field observations for the Army in the Arctic 
Northwest. 

Dr. F. P. ZscuetLe, formerly associate professor 
of agricultural chemistry at Purdue University, has 
joined the staff of the department of botany at the 
University of Chicago. - 


Dr. Warren O. NELSON, professor and head of the 
department of anatomy of Wayne University, and 
Dr. Ralph G. James, assistant professor, have joined 
the faculty of the College of Medicine of the State 
University of Iowa. 


Dr. Roger Denio Baker, associate professor of 
pathology in charge of surgical pathology at the 
School of Medicine of Duke University, has been ap- 
pointed professor and chairman of the department of 
pathology in the Medical College at Birmingham of 
the University of Alabama. He expects to take up 
his new work on December 1. 


Georce H. T. Kruse, of the British Naval Mete- 
orological Service, formerly lecturer in geography at 
the University of Reading, has been appointed pro- 
fessor of geography and head of the newly established 
department of geography at McGill University. 


THE chair of mathematics at the Royal Holloway 
College, London, vacant through the resignation of 
Professor Bevan Baker, has been filled by the appoint- 
ment of Professor W. H. McCrea, who has been for 
some time in London, engaged in war work. Since 
1936 Dr. McCrea has been professor of mathematics 
at Queen’s University, Belfast. 


Dr. Irvine H. Pace, director of the Lilly Clinical 
Research Division, has resigned to accept appoint- 
ment as director of the Cleveland Clinic. Dr. A. C. 
Coreoran and Robert D. Taylor, who have been asso- 
ciated with Dr. Page, have also resigned to continue 
their work at the Cleveland Clinic. 

Dr. OrPHEUS W. Bartow, formerly director of the 
research laboratories of the Winthrop Chemical Com- 
pany, has been appointed medical and research di- 
rector of Nutrition Research Laboratories, Chicago. 


Harotp VaarsorG, director of the Armour Research 
Foundation of the Illinois Institute of Technology, 
has been appointed president of the Midwest Research 
Institute. He plans to take up his work there on 
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January 1. The Midwest Research Institute was 
organized as a nonprofit, scientific, research organiza- 
tion founded to develop agriculture, business, com- 
merce, industry and the natural resources of the Mid- 
dle West. 


Industrial and Engineering Chemistry reports the 
appointment of Dr. Robert Emmett Burk, professor 
of chemistry at Western Reserve University, as spe- 
cial assistant to the plasties chemical director of E. I. 
du Pont de Nemours and Company. 


Dr. WitiraAmM J. KiRKPATRICK and Dr. Nicholas T. 
Farinacci have resigned from the research staffs of the 
Hercules Powder Company and the Chemical Con- 
struction Company, respectively. They are continu- 
ing their activities with a group of associates as sci- 
entific and technical consultants under the name of 
Scien-Tech. 


A GRANT to the University of Cincinnati of $50,000 
has been made by Swift and Company, Chicago, for a 
protein study, to be carried on at Hillman Hospital, 
Birmingham, Ala., under the direction of Dr. Tom 
D. Spies, associate professor of medicine at the Col- 
lege of Medicine of the university. The grant will 
augment the general study in nutritional diseases that 
Dr. Spies has conducted since 1936. 


Proressor KNowLES A. RYERSON, assistant dean of 
the College of Agriculture at Davis of the University 
of California, after a year’s absence has returned to 
the United States and is expected to resume his work 
at the university on about December 1. At the re- 
quest of the Government he undertook to supervise the 
production of food for the armed forces in the South 
Pacific area; later he was moved to the central Pacific. 
Having established production in these places, and 
arranged for continuation of the work, he has been 
relieved of further duties. 


Dr. Donato E. Frear, professor of agricultural 
biochemistry at the Pennsylvania State College, is 
serving as civilian consultant on the chemistry of 
insecticides and fungicides to the Committee on Med- 
ical Sciences of the Office of Scientific Research and 
Development. 


PROFESSOR RODERICK PrEaTTi£, of the department of 
geography of the Ohio State University, arrived re- 
cently in Johannesburg, where he is head of the Office 
of War Information in the Union of South Africa. 
During his absence, Professor Helmut de Terra, head 
of the research section of the United States Board of 
Geographie Names, has joined the staff of the depart- 
ment. Previously he was associate professor of geog- 
raphy at the University of Maryland, and associate 
of the Carnegie Institution of Washington and of Yale 
University. 
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Dr. A. J. LigpmMann, director of the Schenley 
Research Institute at Lawrenceburg, Ind., gave on 
November 14 the first lecture of the current series 
before the University of Cincinnati Chapter of the 
Society of Sigma Xi. It was entitled “Penicillin—Its 
Discovery, Scientific Development, Production and 
Medical Applications.” 


Dr. Leo Loewe, New York, delivered on October 
25 the seventh annual Louis Gross Memorial Lecture 
at the Jewish General Hospital, Montreal. The ad- 
dress was entitled “Further Observations on the Com- 
bined Use of Penicillin and Heparin in the Treatment 
of Subacute Bacterial Endocarditis.” 


Dr. Peter L. BELLASCHI, research engineer of the 
Westinghouse Electric and Manufacturing Company 
at Sharon, Pa., concluded a tour of South America 
in the interests of inter-American scientific and indus- 
trial. coordination with a series of lectures in Brazil. 
One of these lectures, “Lighting Research in Field and 
Laboratory,” was given at the Escola Politéenica da 
Universidade de Sao Paulo. On October 7 he made 
an address before the Sao Paulo Institute of Engi- 
neers on “The Protection of Transmission Lines and 
Station Equipment against Atmospheric Distur- 
bances.”” Other lectures included addresses before the 
Engineering Society and the Escola Técnica do Exer- 
cito in Rio de Janiero. 


THE autumn general meeting of the American 
Philosophical Society was held in the hall of the so- 
ciety on November 17 and 18. The sessions on Fri- 
day were devoted to a symposium on “Forestry and 
the Public Welfare” followed by a lecture in the 
evening on “The American Philosophical Society and 
the Early History of Forestry in America.” On 
Saturday morning a general session was held. 


Tue two hundred and sixty-third meeting of the 
American Physieal Society will be held at the Museum 
of Science and Industry, Chicago, on Friday and 
Saturday, December 1 and 2. 


Tue Electromicroscope Society of America met at 
Chicago on November 16, 17 and 18 under the presi- 
deney of R. Bowling Barnes, director of the division 
of physies of the Stamford Research Laboratories of 
the American Cyanamid Company. 


THE annual meeting of the Society of Rheology was 
held at the Hotel Pennsylvania, New York City, 
on November 17 and 18. 


Tue Executive Board of the American Public 
Health Association (1790 Broadway, New York 19), 
of which Dr. Reginald Atwater is executive secretary, 
announces that the third Wartime Conference, the 
seventy-fourth annual meeting and meetings of re- 
lated organizations will be held in Chicago during 
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the week of September 17, 1945, with headquarters 
in the Hotel Stevens. The related organizations in- 
clude the American School Health Association, the 
Conference of State and Municipal Public Health 
Engineers, the Public Health Nursing Directors, Pro- 
fessors of Preventive Medicine, State and Provincial 
Public Health Laboratory Directors, State Directors 
of Public Health Education and Industrial Health 
Consultants. Dr. Herman N. Bundesen, president of 
the Chicago Board of Health, is head of the committee 
in charge of loeal arrangements, and Dr. Roland R. 
Cross, state director of public health, Springfield, IIl., 
is co-chairman. 


THE eighth annual meeting of the Canadian Physio- 
logical Society, cancelled in 1942, was held at Queen’s 
University, Kingston, Ontario, on October 13 and 14. 
Twenty-three papers were read at the two scientifie 
sessions. At the annual dinner, the retiring president, 
Professor V. E. Henderson, of the University of 
Toronto, directed the attention of the society members 
to several matters that should concern them, such as 
collective bargaining by scientific workers, populari- 
zation of important discoveries, adequate opportuni- 
ties for research for all engaged in teaching. The 
officers elected for 1944-45 were: President, B. P. 
Babkin; Secretary, R. G. Sinclair; Treasurer, E. M. 
Watson; Councillors, L. P. Dugal, E. W. McHenry, 
M. K. MePhail, V. H. K. Moorhouse, D. L. Thomson 
and R. A. Waud. 


THE Journal of the American Medical Association 
reports that the American Pharmaceutical Manufae- 
turers Association has announced that the National 
Research Council has been chosen for its sixth annual 
award “in recognition of its fundamental contribu- 
tions to public health in the field of medical sciences 
and of its essential services to the country in World 
Wars I and II.” The award will be presented during 
the final day’s session of the meeting on December 11 
and 12 of the American Pharmaceutical Manufae- 
turers’ Association at the Waldorf-Astoria, New 
York. Dr. Alan Gregg, director of medical sciences 
of the Rockefeller Foundation, New York, will give 
the presentation address, on “The Essential Need of 
Fundamental Research in Medical Sciences for Social 
Progress,” and Dr. Ross G. Harrison, of Yale Uni- 
versity, chairman of the National Research Council, 
will give the acceptance address, entitled “The Na- 
tional Research Council and Its Action in Feld of 
Medical Sciences.” 


THE Foundation of Applied Research of San 
Antonio, Texas, has made a grant of $20,600 to the 
Worcester Foundation for Experimental Biology. 
The funds are to be used for an investigation of mam- 
malian reproductive processes in vitro under the di- 
rection of Dr. Gregory Pineus. The work will be 
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carried on in the newly established research labora- 
tories of the Worcester Foundation. 


AT a meeting of the council of the Royal Society 
held on October 12, amendments were made to the 
statutes so as to make it clear that, since the passing 
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of the Sex Disqualification (Removal) Act of 1919, 
there is no barrier to the admission of women into the 
fellowship of the society. This decision was reached 
after the fellows of the society had been consulted by 
postal vote and had approved the amendments ratified 
by the council on that day. 


DISCUSSION 


BIOCHROMES! 

THE natural coloring matters of plants and animals 
are receiving ever-increasing attention in various fields 
of experimental biology. The present purpose is to 
refer briefly to the heterogeneous class of biological 
pigments and to point out fundamental similarities 
which would appear to justify their collective designa- 
tion by the title given to this communication. 

Professor Sumner? has aptly criticized the term 
“pigment” as a word of relatively loose application. 
He insists that the word is best limited to its strictly 
functional sense, but points out that the term arising 
from a Latin verb meaning “to paint” has been ex- 
tended by many biologists far beyond its original 
significance of an artificially imparted color, to in- 
clude now all naturally colored substances in living 
systems. It is true that many Greek and Latin words 
have undergone gradual modification and expansion 
so that their present significance departs widely from 
the original limits of meaning. 

The present writer, for one, would accept the broad 
term “pigment” as signifying, in biology, all colored 
substances, whether their chief functions appear to 
include those of imparting concealing or advertising 
colors, or whether they may participate in known or 
obscure biochemical reactions, or indeed have a known 
role at all. The word is widely useful, and will un- 
doubtedly persist in general biological parlance. 

There is, nevertheless, a valuable point in my col- 
league’s criticism. The term “pigment” is often ap- 
plied to a substance which is designed to, or merely 
happens to impart color to something else, whether 
man-made or naturally occurring. The classes of 
pigments which interest biologists do not ordinarily 
include colored inorganic compounds employed in 
commercial paints or the synthetic dyes of the organic 
chemist. The histologist’s tissue-stains are useful to 
him only in the artificial differentiation and identifi- 
cation of protoplasmic structures. Concerning natural 
colored substances, while these may serve occasionally 


to distinguish color-variants and heritable mutations 
within species, or to identify organs, tissues or bio- 
logical products in laboratory specimens, here again 

1 Contributions from the Scripps Institution of Ocean- 


ography, New Series, No. 240. 
B. Sumner, Sci. Monthly, 44: 350, 1937. 


the primary consideration is the usefulness of color 
to the investigator. The chemical nature and possible 
physiological significance of the chromophoric mole- 
cule is merely incidental and often quite neglected. 

From the standpoint of the biochemist whose in- 
terests are concerned with the metabolic significance 
of natural coloring matters, the designation of these 
by a discriminating scientific term has long been desir- 
able. In response to an inquiry, Dr. George M. Cal- 
houn,’ late professor of Greek in the University of 
California, once suggested to the writer the descriptive 
and self-explanatory term biochrome, with an adjec- 
tive biochromatic (biochromic is perhaps preferable), 
and a collective noun biochromy. This word and its 
derivatives have therefore been employed in this 
article and elsewhere.*:5 

Considering the great chemical diversity among the 
biochromes or natural biological pigments, why should 
the biochemist feel justified in setting them apart as 
a class and in giving them a collective name? Let 
us return to this question in a moment. 

In any series of natural classification there will 
occur overlappings and inexactnesses at the borders 
of groups. These will occur especially when both 
chemical and physiological or other biological criteria 
are involved in the system. As an example, we recog- 
nize, under the general heading of catalysts, an ex- 
tended series of very diverse compounds whose com- 
mon property is that of controlling the occurrence or 
the rates of various chemical reactions. Excluding 
now the inorganic and synthetic accelerating (or re- 
tarding) reagents of industry and the chemical labo- 
ratory, we have still a large and assorted group of bio- 
catalysts, including the numerous enzymes, hormones 
and vitamins which promote, maintain, restore or 
otherwise influence diverse physiological functions. 
The biocatalysts, although necessarily further sub- 
divided into classes, share as common characteristics, 
first, their origin and occurrence in living systems, 
and secondly, varying degrees of control over the 
promotion or rate of given biochemical reactions or 
chains of reactions in the organism. 


3 Personal communication, 1936. 

4D. L. Fox, Science, 100: 111, 1944. 

5D. L. Fox, D. M. Updegraff, and G. D. Novelli, 
Archives of Biochem., 5: 1, 1944. 
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Returning to the biochromes, these are likewise 
placed in a subclass of a great and heterogeneous 
group of colored molecules because, in spite of ehemi- 
cal and physiological differences as great as those ex- 
isting among the biocatalysts, biochromes also possess 
two chief characteristics in common, i.e., their origin 
and occurrence in living organisms and their reflection 
of a fundamental chemical property, the selective 
absorption of light waves in the visible spectrum. 
Some biochromes are also biocatalysts, e.g., chloro- 
phyll, cytochrome, certain flavines and some of the 
carotenoids. 

Reduction in the vibrational frequencies of certain 
valence electrons, and molecular resonance,® visible as 
color, are evoked by various kinds and degrees of 
chemical unsaturation. In many instances, unsatu- 
rated chromophorie groupings may impart both color 
and increased reactivity or chemical instability to the 
same molecule. Such compounds may therefore as- 
sume more readily important biochemical roles (e.g., 
carotenoids, tetrapyrroles, flavines, some pterins and 
certain quinones) or may constitute representative by- 
produets of special metabolic processes (e.g., bile pig- 
ments, melanins, indoles and certain pterins). Color 
and biochemical activity are, in such instances, two 
interlocked effects of the same fundamental molecular 
phenomenon.”® 

Our present understanding of the parts played by 
various biochromie compounds in the metabolic econ- 
omy of organisms leaves much to be desired, but it 
is expected that increased study will extend the bor- 
ders of our knowledge in this field. It is hoped to 
treat the subject more fully in a review to be published 
elsewhere. 

Denis L. Fox 

Scripps INSTITUTION OF OCEANOGRAPHY 

OF THE UNIVERSITY OF CALIFORNIA, 
La JOLLA, CALIF. 


THE OPPORTUNITY OF PURE SCIENCE 


Tuis is to take issue with some of the implications 
of “The Threat to Pure Science”! by Alexander W. 
Stern, and to complement it with a view of the other 
side of the picture. 

The concept referred to by the words “pure science” 
is not concisely exposed in Mr. Stern’s comments. 
One gathers from the context that science is pure only 
when uncontaminated by the hands of those who 
would put it to mundane use. 

Doubts are expressed that the “. . . majority of the 
industrial physicists, not being in a university environ- 


6L. Pauling, Proc. Nat. Acad. Sci., 25: 577, 1939. 

7L. Zechmeister and P. Tuzson, Naturwiss., 40: 680, 
1935. 

8D. L. Fox, Am. Nat., 70: 477, 1936. 

1 SCIENCE, 100: 2599, 356, October 20, 1944. 
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ment nor under the influence of the traditions of a 
university, feel . . . a moral responsibility to uphold 
pure science... .” Later on we find this astonishing 
statement: “Science is an intellectual activity—its 
very nature is not practical.” 

From this one would conclude that Mr. Stern eon- 
siders that “pure science” is only me‘ physies and 
excludes experimental and perhaps even theoretical 
science, if it is useful. 

We, in industrial physies, find among us the whole 
range of human attitudes towards science just as is 
found in a university. We have the technological 
“hack” whose whole interest is to take his routine 
data, to get home and to seek his inner stimulation 
in a bridge game. He corresponds to that type of 
conscientious teacher who sticks to the text, answers 
pertinent questions, ignores impertinent questions and 
goes home in the same spirit. 

We find all grades of intellectual activity among 
industrial scientists, up to and including those whose 
whole satisfaction is derived from “the pursuit of 
truth and the passion for understanding (which) give 
a dignity and nobility to man.” These people, in 
industry exactly as in the universities, have achieved 
an intellectual freedom which is beyond usurpation by 
civil or economie forces. 

One sees the dawn of a great era for science in the 
growing demands made upon it by our industrial 
society. To be sure, we may expect civil controls over 
the practice of our professions where that practice 
affects the public weal. We should be proud to fur- 
nish a recognized service, and should lend our skill 
to the establishment of ever higher professional stand- 
ards, just as the faculties of our great universities 
endeavor to achieve a maximum of integrity and com- 
petence. 

It certainly should be no more degrading for one 
engaged in “pure research” to earn his living as a pro- 
fessional physicist than as a professor of physics. 
The purity of the research in either case depends upon 
the soundness of the man’s philosophy rather than 
upon his environment or condition of economic stress. 
The “threat to pure science” lies in intellectual incom- 
petence wherever it may be found, and can be elimi- 
nated only by the concerted efforts of professors and 
professional workers. 

In industry wherever one finds an outstanding re- 
search organization he finds an inspired leader at its 
head. The same rings true of the outstanding re- 
search organizations in our universities. Scientists, 
whether employed by universities or by industries, 
have before them a growing responsibility and a tre- 
mendous opportunity. If the leaders, wherever they 
work, maintain intellectual integrity and encourage 
enjoyment of the pursuit of truth in their associates, 
“pure science” need fear no threat. Public accep- 
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tanee of and respect for professors and professional 
workers will depend directly upon the spirit of service 
exhibited by each. 

I feel that science is an intellectual activity, and that 
its nature is the very essence of the practical. 

Joun M. PEARSON 
SUSQUEHANNA Pipe LINE COMPANY, 
PHILADELPHIA 
EDUCATION IN ARGENTINA 

I was quite surprised to find two misstatements in 
Dr. Shellenberger’s note under this title.1 One is an 
insignificant slip—the revolution occurred June 4, 
1943, not June 3—but the other is somewhat more im- 
portant. His sentence, “Each change in the position 
brings about the resignation of each of the interven- 
tors assigned to Argentina’s six universities,” is too 
sweeping. The Universidad Nacional de La Plata has 
not had an interventor for many years, and since the 
revolution there has been but one change in the presi- 
dency. In October of 1943, a set-to between the then 
minister and the then president of the university, over 
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the execution of decrees resulting from the Manifesto? 
made the tenure of the presidency unbearable to any 
conscientiously liberal-minded man, and the president, 
vice-president and several other members of the 
Superior Council resigned; while other members, with 
totalitarian sympathies or tendencies, remained, and 
one of these latter assumed the presidency. Several 
months later there was held an election at which he 
was, on the first balloting, confirmed in office for a 
full term. The proportion of blank ballots cast was 
large enough to be highly significant of discontent, 
but not sufficient to invalidate his election. 

This correction does not alter the spirit of Dr. 
Shellenberger’s note, nor in the least affect his con- 
clusions; but in ticklish matters such as these one 
should be meticulously careful in stating facts, else 
a well-intentioned declaration may do more harm than 
good. 

Loeal circumstances oblige me to use a pseudonym. 

PANAMERICAN 

BUENOS AIRES 


SCIENTIFIC BOOKS 


THE CHEMISTRY OF CELLULOSE 


The Chemistry of Cellulose. By Emu F. F. Heuser. 
v+660 pp. 15 chapters, with 87 tables and 112 
figures. New York: John Wiley and Sons, Inc.; 
London: Chapman and Hall, Ltd. 1944. $7.50. 


THE rapidly expanding research in the field of cellu- 
lose combined with the diverse and extensive uses of 
this product as a raw material of industry have ere- 
ated an urgent need for a concise summary of the 
present state of knowledge of this subject. A brief 
compendium was called for, which would not only 
serve as a digest of the literature on the chemistry, 
physics and uses of cellulose, but which would also 
offer a systematic, coherent and integrated presenta- 
tion of the subject for the interested technologist and 
for the student. The author undertakes to meet most 
of these requirements and does so quite successfully. 

Dr. Heuser’s work in the field of cellulose has been 
extensive and distinguished. His first book, following 
many contributions to the literature on the subject, 
was published in 1921. The author is systematic in 
his presentation and meticulous in supporting his 
statements and conclusions with references to litera- 
ture, characteristics for which the reader will be 
grateful. 

After an introductory chapter, Dr. Heuser deals 
with morphology of the fiber and composition of the 
cell wall. In this reviewer’s mind, Dr. Heuser has 


1 Science, 100: 11, 1944. 


done well in this treatment in exercising discrimina- 
tion as to the reliability of references which have been 
confusing in the literature. It might have been well 
if the author had exercised this prerogative even more 
extensively. 

In Chapters ITI, IV and V, the reactions of cellulose 
with water, with aqueous alkalies and finally with 
organic bases, ammonia and concentrated salt solu- 
tions are taken up. 

Great space and weight are naturally given to the 
reactions of cellulose with alkalies (Chapter IV), 
which form the basis of industrially important proe- 
esses. This topic is confusing, as every worker in this 
field knows, but the author, by making his discussion 
replete with figures and tables, does much to bring 
clarity to the reader. 

In the chapter on the action of cuprammonium 
hydroxide on cellulose, an important process in the 
textile industry, each of the factors and conditions 
affecting the reaction is separately treated from a 
purely scientific point of view but without much refer- 
ence to the industrial process. Although this treat- 
ment accords with the author’s intent, as stated in the 
preface, a brief discussion of the industrial process 
would have been helpful. 

The bulk of the book (Chapters VII, VIII and IX) 
is devoted to the important chemistry of the cellulose 
esters, cellulose xanthates and cellulose ethers, respec- 
tively. In dealing with the cellulose esters the author 


2 ScIENCE, 98: 467, 1943. 
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has gone thoroughly through the literature and co- 
ordinated almost 600 references to cover the topic 
and to assist the reader more easily to understand the 
excellent presentation of the effect of the many reac- 
tion variables. 

Although only 68 pages (Chapter X) are devoted 
to the oxidation of cellulose, oxycellulose, the fraction- 
ation of oxycellulose, the method of preparation, the 
mechanisms involved and various other aspects of 
these topics, this coverage presents an adequate sum- 
mary of the present status of these subjects. 

In the following three chapters (XI, XII, XIII), 
the decomposition of cellulose by acids, heat and by 
biological processes, respectively, are studied. The 
author follows similar patterns in each case. First he 
handles hydrocellulose, its fractionation, its formation, 
rate of formation and properties, and then takes up 
the formation of special products produced under 
unique conditions—such as ecellobiose, glucose, ete., 
giving due and adequate consideration to the factors 
and conditions involved. 

The chapter on the thermal decomposition and 
destructive distillation of cellulose is perhaps the least 
adequate of the book in view of the industrial sig- 
nificance of this topic. However, a more adequate 
treatment would have materially lengthened the book, 
and this topic forms the subject of several existing 
and adequate treatises. Noteworthy is the addition 
of a special treatment on the “Hydrogenation of 
Cellulose”—appearing for the first time in a text- 
book, so far as this reviewer is aware. Here is a field 
in its infaney. As yet the literature is mostly in the 
form of patents of very conflicting specifications and 
claims. 

Chapters on the chain structure and the molecular 
weight of cellulose, respectively, conclude the book 
with an exposition of some of the laboratory tech- 
niques employed in these fields. 

The book fulfills the promise of the author’s preface, 
“emphasis has been laid on the scientific aspect rather 
than on the practical application of cellulose chem- 
istry, ... the book may be regarded as a textbook .. . 
(for) a student who is looking for guidance in his 
studies and who expects to find an unbroken and 
coherent treatise, rather than a number of individual 
and loosely connected chapters.” 

Some lack of clarity is occasionally encountered. 
An example or two will suffice. On page 552 the 
author postulates the formation of levoglucosan from 
cellulose on distilling in vacuo, as arising from the 
dehydration of glucose, which presumably is formed 
as a primary product. Some source of water must be 


available to produce the glucose, and this may, of 
course, come from the pyrolysis of another part of the 
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cellulose molecule. However, the author fails to pro- 
vide a source of moisture and leaves the reader some- 
what puzzled to formulate the entire process which 
the author has in mind. Again, on page 146, data are 
presented which might be misleading. The percentage 
of cotton linters dissolved is based upon a total of 2 
grams of cellulose exposed to the action of the hy- 
droxide solution. The data are correct, but the unin- 
formed reader might assume from the table that weak 
copper solutions were capable of dissolving high con- 
centrations of cotton. Fortunately, such instances are 
relatively rare. 

Certainly, “Cellulose Chemistry” is a helpful addi- 
tion to the library of the scholar, to those who practice 
the chemistry of cellulose in industry and in research 
activities, and above all, to the advanced student who, 
by Dr. Heuser’s coherent and systematie presentation 
of the topics, can be guided in his studies to an under- 
standing of a difficult field of chemistry. 

The printing and general format are good. Sized 
paper is used and space is well conserved in accord 
with W.P.B. restrictions. 


STEPHEN P. BurKE 
COLUMBIA UNIVERSITY 


SOLID ADSORBENTS 


Bibliography of Solid Adsorbents. An Annotated 
Bibliographic Survey of the Scientific Literature 
on Bone Char, Activated Carbons, and Other Tech- 
nical Solid Adsorbents for the Years 1900 to 1942 
Inclusive. By Victor R. Derrz. A contribution 
from the United States Cane Sugar Refiners and 
Bone Char Manufacturers, and the National Bureau 
of Standards. 7x103 in. Ixxxi+877 pp. Bound 
in black cloth, with gold lettering and red back title 
bands. Washington. 1944. 


Don’t gather from the subsidiary title of this very 
important publication that it is of interest only to the 
sugar refiner. Far from it. For you are more in- 
timately and more immediately-concerned than per- 
haps you suspect. In fact, your life may depend 
upon the efficiency of the activated carbon in the 
cannister attached to your gas mask, as supplied by 
the Chemical Warfare Service of the United States 
Army. Further, solvent-recovery adsorbents play a 
leading role in many organic chemical industries. 
Large amounts of expensive solvents are recovered 
through the use of activated charcoal, and the resul- 
tant economy makes possible otherwise unprofitable 
processes. In the packaging of goods for storage or 
shipment, moisture adsorbents provide protection 
against mold, mildew and corrosion. The purification 
of water, refining of petroleum products, agricultural 
uses, biochemical, medical and pharmaceutical appli- 
cations, as well as applications to foods, wines, liquors, 
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soaps, fats, edible oils and to a host of other commodi- 
ties, give some idea of the extent of the field surveyed ; 
and in addition, the theoretical side is by no means 
ignored. Unfortunately, as the author points out, 
the outbreak of World War II has made it practi- 
cally impossible to obtain a complete coverage of 
adsorbents of foreign manufacture. 

This bibliography, compiled by Mr. Deitz as re- 
search associate at the National Bureau of Standards, 
for the U. S. Cane Sugar Refiners, is a masterpiece 
of thorough, careful an’ painstaking labor, and an 
excellent example of how such a task should be under- : 
taken and carried through. It has no rivals in its 
field, and is clearly indispensable to all chemists 
interested in solid adsorbents, a subject which, di- 
rectly or indirectly, concerns a large proportion of 
the profession. 

Its industrial sponsors are twelve of our leading 
sugar-refining corporations and four outstanding 
chemical firms. The research committee by whom it 
is published, and of which James M. Brown is chair- 
man, is made up of one representative from the 
National Bureau of Standards (Bates) and eight from 
industry. The volume is dedicated to Frederick John 
Bates, chief of the Opties Division of the Polarimetry 
Section of the National Bureau of Standards and 
president of the International Commission for Uni- 
form Methods of Sugar Analysis, under whose per- 
sonal supervision and direction, and in whose section, 
the experimental work was carried out by a staff of 
research associates. 

As explained by Director Lyman J. Briggs in a 
foreword, this publication constitutes the beginning 
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of a broad program of basic research in the study 
of sugar-refining problems. 

After a “History of Commercial Adsorbents in Re- 
lation to the Sugar Refining Industry,” including a 
descriptive list of some 165 solid adsorbents, there 
follow chapters on I, Adsorption of Gases and Vapors 
on Solid Adsorbents (196 pp.) ; II, Adsorption from 
Solutions on Solid Adsorbents (152 pp.); III, Ther- 
mal Effects in Adsorption Processes (26 pp.); IV, 
Theories of Adsorption (58 pp.); V, Refining of 
Sugars and Other Applications of Adsorbents (256 
pp.); VI, General Information on Adsorbents and 
Special Methods of Investigation (80 pp.); and VII, 
Preparation of Carbon Adsorbents (38 pp.). These 
chapters give classified citations to 6,002 original arti- 
cles. The abstract which follows every entry has been 
prepared from either the original article, Chemical 
Abstracts, British Chemical Abstracts, Journal of the 
Society of Chemical Industry Abstracts, Journal of 
the Chemical Society Abstracts, Science Abstracts or 
the Chemisches Zentralblatt, and the abstract refer- 
ence follows each journal reference. 

The sources of the bibliography are given, with a 
key to periodical abbreviations, an author index, a 
subject index and a list of the abbreviations used in 
the abstract text complete the volume. Attractive in 
appearance, with excellent paper and press work, fun- 
damentally important in its content, with its subject- 
matter well organized, clearly and compactly pre- 
sented, it will be a conspicuously valuable addition 
to any chemical library. 

Marston Taytor BoGert 

CoLUMBIA UNIVERSITY 


SPECIAL ARTICLES 


PREVENTION AND TREATMENT OF 
d-TUBOCURARINE POISONING 

Ir is generally considered that the anticholin- 
esterases, e.g., physostigmine and neostigmine, anti- 
dote curare poisoning’; in appropriate doses they re- 
establish the electrical excitability of the motor nerves 
of curarized animals. It is also well known that both 
of these drugs in larger doses have a peripheral para- 
lyzing action which differs from curare in that it is 
not annulled by potassium.? After administration of 
epinephrin to the partially curarized or curarized- 
neostigminized cat muscle (Rosenblueth, Lindsley and 
Morison) an indirect activation of the muscle caused 
a marked transitory increase in electric and mechan- 
ical responses. Following curare administration, epi- 
nephrin had a negligible effect on the response to di- 

1J. Pal, Centralbl. f. Physiol., 10: 18, 1900. 


M 2A. Schweitzer and S. Wright, Jour. Physiol., 89: 384, 
937. 


rect stimulation of the cat muscle. It has also been 
ascertained that the contractility of the frog gastroc- 
nemius muscle is slightly increased by treatment with 
a 0.1 per cent. ephedrine solution (antioxidase?).* 

The purpose of the study was to find methods by 
which paralysis and death of the intact animal by the 
newly introduced active curare principle, d-tubocur- 
arine chloride, could be prevented. 


EXPERIMENTAL 


Rabbits were used for these experiments, and all 
injections were given into the marginal ear vein. 
d-tubocurarine chloride,®»* dissolved in water with 
chlorobutanol added as a preservative, was used in 


3A. Rosenblueth, D. B. Lindsley and R. 8. Morison, 
Am. Jour. Physiol., 115: 53, 1936. 

4H. Kreitmair, Miinchen. Med. Wehnschr., 74: 190, 
1927. 

5 The supply of d-tubocurarine chloride by Dr. H. Sid- 
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the experiments. Each ml of this solution has the 
potency equivalent to 20 units of Standard Into- 
costrin.” 

Table 1 summarizes the effects of anticholinesterases 
and long-acting sympathetic stimulants on the preven- 
tion of paralysis and death by d-tubocurarine. Small 

TABLE 1 


THE PREVENTION OF d-TUBOCURARINE POISONING BY ANTI- 
CHOLINESTERASES AND SYMPATHETIC STIMULANTS 


= 

= = > 
4.95 & 
Died in < 10 min. 
.. Died in < 5 min. 
2.5 .. Died in <10 min. 
25 Died in <10 min. 
koe .. No paralysis; survived. 
.. No paralysis; all survived. 
.. All died in < 15 min. 
63 -.. 2.5 No paralysis; all survived. 
0.05 2.5 .. No paralysis; all survived. 
2. 0.05 .. 2.5 No paralysis; all survived. 
38 20 01 ee .. 2.5 No paralysis; all survived. 
256 .. Two survived; one died. 
0.05 .. 2.5 One survived; one died. 
6 15 02 .. All died in < 10 min. 
4 15 0.15 Ail died in < 10 min. 
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doses of physostigmine and neostigmine prevented 
paralysis and death following doses of 1.5 units of 
d-tubocurarine; increase of the dose of the anticho- 
linesterases alone did not antagonize toxic effects from 
inereased doses of d-tubocurarine; in fact, they ag- 
gravated rather than alleviated the symptoms of 
eurare poisoning. Ephedrine and tyramine up to 
toxic doses did not antidote d-tubocurarine at the 
lethal dose level of 1.5 units, whereas a combination 
of small doses of the anticholinesterases and ephedrine 
or tyramine antidoted 2 and even 3 units of d-tubo- 
curarine. 

In the second series of experiments, not included in 
this table, d-tubocurarine was given first and the anti- 
dote injected only when complete muscular paralysis 
had been produced. Six rabbits received 1.5 units of 
d-tubocurarine and three of these received 0.05 mg of 
neostigmine and the other three 0.10 mg of physo- 
stigmine. All these rabbits recovered from the pa- 
ralysis within a few minutes. 


ney Newcomer, of E. R. Squibb and Sons, N. Y., is grate- 
fully acknowledged. 

60. Wintersteiner and J. D. Dutcher, ScIENCE, 97: 
467, 1943. 

7 The dose of d-tubocurarine is expressed in terms of 
Standard Intocostrin units per kilogram body weight, and 
all other doses are expressed in terms of mg per kg of 
body weight. 
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Rabbits receiving 2.0 units of d-tuboeurarine could 
not be resuscitated by any dose of the anticholin- 
esterases, but three animals receiving this dose quickly 
recovered when treated with a mixture containing 2.5 
mg ephedrine, 0.05 mg physostigmine and 0.025 mg of 
neostigmine. 

COMMENT 


Most studies on ecurare antidotes have been done 
with impure curare samples and by using muscle- 
nerve preparations. Such studies have not been alto- 
gether free of objection since it has been shown that 
all impure curare samples, including intocostrin, pos- 
sess cholinesterase-inhibitory activity. However, re- 
cent experiments have shown that chemically pure 
d-tubocurarine chloride is devoid of this inhibitory 
action. Cowan has shown that physostigmine-like 
compounds restored the response of partially cura- 
rized frog preparations to nerve stimulation with 100 
shocks per second®; and Briscoe has shown in the 
nerve-muscle preparation of cats that large doses of 
physostigmine depressed the muscle twitch following 
nerve stimulation as did moderate doses of curare; 
both types of depression are antagonized by smaller 
doses of the other depressant.?° Similar observations 
were made in this laboratory.11 We were able to show 
the limits of the antidotal action of physostigmine and 
neostigmine in the intact animal and the fact that the 
antidotal action of these compounds ean not be in- 
creased by increasing their doses, but by the addition 
of ephedrine and tyramine and probably other similar 
compounds. 

Wilson and Stoner have recently shown that the 
serum of myasthenia gravis patients, when tested on 
isolated nerve-muscle preparations, produced a block 
in nerve-muscle transmission, and since this blocking 
effect appeared to be due to an alcohol-soluble sub- 
stance which may be responsible for the causation of 
myasthenia gravis,!? a comparison between d-tubo- 
eurarine poisoning and myasthenia gravis is justi- 
fied.“ A treatment of myasthenia gravis using anti- 
cholinesterases and long-acting sympathetic stimu- 
lants simultaneously in similar ratios as used in the 
above experiments is recommended for clinical trial. 

THEODORE KopPanyYl 
A. VIvino 
DEPARTMENT OF PHARMACOLOGY 
AND MATERIA MEDICA, 
GEORGETOWN UNIVERSITY ' 
ScHOOL OF MEDICINE 
R. McIntyre and Rae E. King, 97: 69, 

9S. L. Cowan, Jour. Physiol., 93: 215, 1938. 

10 G. Briscoe, Jour. Physiol., 93: 194, 1938. 
wae” W. Maurer, Jour. Pharm. and Exp. Ther., 66: 25, 


12 A. Wilson and H. Berrington Stoner, Quart. Jour. 
of Med., 13: 1, 1944. 
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THE LEVEL OF PERFORMANCE IN THE 
WHITE RAT? 

SEVERAL investigators? have reported that glutamic 
acid increases the mental and physical alertness of 
epileptic patients. This clinical finding led Zimmer- 
man and Ross* to test the effect of this substance on 
maze learning in the white rat. These workers added 
200 mg of glutamic acid to the diet of normal white 
rats for a period of two weeks and continued this 
during the period of training. They found that the 
glutamic acid group learned a simple maze much 
faster than the control group. In fact, the total num- 
ber of trials required to learn was less than half that 
taken by the controls. 

The above result suggested the possibility that add- 
ing 1(+)glutamic acid to the normal diet might also 
enable white rats to learn more complex problems than 
rats fed only a normal diet. The interest here would 
be not so much in speed of learning as in the general 
level of performance finally reached on a task of in- 
creasing difficulty. A problem box suitable for such a 
test of intelligence level was recently devised* and has 
been used extensively in this laboratory in comparing 
various mammalian forms. 

The apparatus consists of a circular cage with a 
series of floor plates to be stepped upon by the animal, 
in a given sequence, in order to secure food. The ani- 
mal passes gradually from a simple level (single plate) 
to increasingly more difficult ones (two to ten or more 
plates). When the pattern becomes too difficult the 
animal fails and the last step learned is taken as the 
level score of the individual. Averages representing 
the level of various groups can readily be computed. 
This problem box was used in the present study. 

A total of seventeen rats thirty days of age, and 
of the same strain, were divided into two groups as 
follows: (1) control group, eight rats and (2) glu- 
tamie acid group, nine rats. A well-balanced diet 
was employed and the daily allowance of food per 
animal was the same for both groups. The rate of 
gain in weight throughout the experiment was the 
same for both groups. The daily dosage of glutamic 
acid for each animal in the experimental group was 
as follows: 150 mg for the first fourteen weeks, in- 
cluding two weeks before training began; 250 mg for 
the next twenty-six weeks covering the balance of the 
training period. The feeding procedure was the same 
as that described by Zimmerman and Ross* in their 
maze study. 


1 Thanks are due to Dr. H. Waelsch, Department of 
Biochemistry, Columbia University College of Physicians 
and Surgeons, for supplying the glutamic acid and for 
indicating the dosage. 

2H. Waelsch and J. C. Price, Archives of Neurology 
and Psychiatry, 51: 393-396, 1944. 

3F. T. Zimmerman and 8. Ross, Archives of Neurology 
and Psychiatry, 51: 446-451, 1944. 

4C. J. Warden, T. N. Jenkins and L. H. Warner, Com- 
parative Psychology, 1: 350-354, 1935. 
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The results in terms of level-score are shown in 


Table 1. 
TABLE 1 


Glutamic acid group Control group 


Setting Total Number Total Number 
number successful number successful 
1-Plate . 9 9 8 8 
2-Plate .... 9 9 8 4 
3-Plate .... 9 8 8 2 
4-Plate .... 9 1 8 0 
5-Plate .... 9 1 8 0 
6-Plate .... 9 0 8 0 


As will be seen, the glutamic acid group made a 
much better showing than the control group in several 
respects. All rats of the former group succeeded on 
the 2-plate level, whereas 50 per cent. of the control 
group failed on this level. Furthermore, all but one 
of the glutamic acid group passed the 3-plate problem 
as compared with only 25 per cent. of the control 
group. Of still greater importance is the fact that 
none of the control group went beyond the 3-plate 
step, whereas one rat of the glutamic acid group was 
able to master both the 4-plate and the 5-plate set- 
tings. This fact-is especially significant, since these 
last two settings are much more complex and difficult 
than the earlier ones. For example, at the 4-plate 
sequence the animal is required to reverse his direction 
of locomotion as well as to add another plate to the 
3-plate series. 

It thus appears that the 1(+)glutamiec acid group 
is superior in general level of performance in terms 
of several criteria. It will be admitted that the pres- 
ent groups are rather small to serve as a basis for a 
definite conclusion. However, the level of the contro] 
group indicated above is in general agreement with 
that of Riess.° He tested thirty-three rats on the same 
apparatus in this laboratory and found that none of 
them was able to go beyond the 3-plate sequence. 

Our results would seem to indicate that the ad- 
ministration of additional 1(+)glutamie acid does 
cause white rats to advance further in a series of 
increasingly difficult problems. This applies to the 
group as a whole through the 3-plate sequence, and 
is especially marked in the case of the one animal 
which went far beyond this level. Results might well 
be much more clear-cut with a larger glutamie acid 
group. No attempt was made to determine the physi- 
ological influence of 1(+)glutamie acid in thus raising 
the level of problem solving. 

A more detailed report of this study will be pub- 
lished elsewhere. 

Katuryn E. ALBERT 
J. WARDEN 
DEPARTMENT OF PSYCHOLOGY, 
COLUMBIA UNIVERSITY 


5B. F. Riess, Genetic Psychology Monograph, 15: 309- 
368, 1934. 
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TOXICITY OF DICHLORO-DIPHENYL- 
TRICHLORETHANE (DDT) TO GOLD- 
FISH AND FROGS 


In the course of pharmacological studies of 2,2, bis 
(p-chlorophenyl) 1,1,1 trichlorethane' (DDT) the 
writers have noted that this substance is more toxie 
to goldfish and frogs than rats, cats and rabbits in 
terms of the lethal doses recently reported by Smith 
and Stohlman? (150 mgs/Kg for rats; 200 to 300 
mgs/Kg for cats; and 300 mgs/Kg for rabbits, when 
given intragastrically in olive oil). 

Single doses of DDT dissolved in olive oil and in- 
corporated in food pellets, when swallowed by 6 to 10 
gm goldfish, were lethal in amounts ranging from 63 
to 200 mgs/Kg. Within this range the total mortality 
was approximately 55 per cent., the number of deaths 
being correlated roughly with the size of the dose. 
Death followed these single ingestions of DDT in 24 
hours to 63 days, the onset of the symptoms of poi- 
soning being delayed in some cases for more than four 
days. The fish became hyperirritable at first and sub- 
sequently developed muscular incoordination, musecu- 


SCIENCE 


477 


lar spasms and finally marked prostration, during 
which phase the fish lay on its side, breathing irregu- 
larly and at times making convulsive movements. The 
incoordination and prostration in some eases persisted 
for 3 days or more before death. The gross picture 
of the DDT poisoning resembled that produced by 
phenol or picrotoxin. 

All frogs receiving DDT dissolved in olive oil, by 
injections into the dorsal lymph sae were all killed in 
4 to 72 hours by single doses of 150 mgs/Kg. Some 
frogs died following injection of quantities as small 
as 10 mgs/Kg. 

These findings that these two cold-blooded aquatic 
vertebrates are even more sensitive to single doses of 
DDT than the common laboratory mammals are of 
interest in connection with the proposed use of DDT 
in regions where malaria is endemic against the larvae 
of the mosquito vectors of that disease. 

M. M. Ettis 
B. A. WESTFALL 
M. D. Ewuis 


MEDICAL SCHOOL, 
UNIVERSITY OF MISSOURI 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


INHIBITION OF E. COLI BY PENICILLIN: 

E. coli possesses a marked resistance to penicillin.? 
In the course of investigations on the effect of certain 
amino acids upon this resistance the following obser- 
vations were made. 


A laboratory strain of E. coli, the most susceptible © 


to penicillin® among the few strains tested, was em- 
ployed for the work. Suitably diluted 5-6 hour old 
cultures in plain broth served as inoculum. All assays 
were done in the total volume of 8 ml. After 16 
hours at 37° C, the optical density of the growth was 
determined in the Lumetron photoelectric colorimeter 
using red filter 650 with uninoculated broth as the 
blank. 

Effect of penicillin upon various concentrations of 


1The writers are indebted to the Geigy Company of 
New York City for samples of DDT. 

2M. I. Smith and E. F. Stohlman, Public Health Re- 
ports, 59: 984, 1944, 

} From the Laboratories of Bacteriology, The Mount 
Sinai Hospital, New York, N. Y. 

2E. P. Abraham, et al., Lancet, 2: 177, 1941; J. 
Florey, Brit. Jour. Exp. Path., 23: 120, 1942; C. L. 
Hobby, R. Meyer and E. Chaffee, Proc. Soc. Exp. Biol. 
and Med., 50: 281, 1942. 

3 Sodium salt of penicillin, Merck and Co., was rou- 
tinely used for assaying of susceptibility of bacteria 
isolated from patients under treatment with this drug. 
Solutions remaining from these tests were employed on 
the day of their preparation for the work described in 
this article. The potency was ascertained at the time of 
each experiment by control titration against the strain 
H of Staphylococcus under standard conditions. (C. M. 


McKee, G. Rake and A. E. O. Menzel, Jour. Immun. Virus 
Res. and Exp. Chemoth., 48: 259, 1944). 


E. coli at zero hours: On repeated tests with the same 
batch of broth, a linear relationship was obtained be- 
tween the log of bacterial concentration (horizontal 
axis, x) and the amount of penicillin necessary to pro- 
duce complete inhibition (vertical axis, y). When 
abscissas were log 3 to log 8 of bacterial concentra- 
tion per ml at zero hours; and the ordinates were 4 
to 36.5 O. U. per ml, a straight line was obtained 
which could be expressed fairly accurately by a two- 
point equation y=6.5x—-15.5. The slope varied with 
the nutritive value of the medium. The line was 
curved between the point of origin and log 3. Thus, 
there was a definite and possibly greater susceptibility 
of E. coli to penicillin than hitherto assumed. Within 
the range studied the linear relationship shown for 
E. coli did not hold with the standard strain H of 
Staphylococeus. 

Effect of dl-methionine and mixture of dl-methionine* 
and penicillin upon growth of E. coli in plain broth: 
As previously shown,*® methionine was toxie to E. 
coli, the degree of inhibition depending on the con- 
centration of the substance and the number of cells 
per ml at zero hours. With 1.5 x 10° cells, 1.25 and 
2.5 mg gave less than 15 per cent. of inhibition, while 


4 dl-Methionine, S. M. A. Corporation, was dissolved in 
plain broth in initial concentration of 2 per cent. and 
sterilized by filtration through Berkefeld N candle. 

5E. A. Bliss and P. H. Long, Bull. Johns Hopkins 
Hosp., 69: 14, 1941. 

6H. I. Kohn and J. 8. Harris, Jour. Pharmacol., 73: 
343, 1941. 
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5 and 7.5 mg per ml brought about 30 per cent. and 69 
per cent. inhibition, respectively. Inhibition exerted 
by a mixture of methionine and penicillin was roughly 
the sum of inhibition obtained with each ingredient 
separately. Thus, 7.5 mg of methionine and 3.5 O. U. 
of penicillin giving each separately 69 and 40 per cent. 
inhibition, respectively, induced 100 per cent. inhibi- 
tion when used together. The finding is of interest for 
the following reason. It was previously demonstrated 
that penicillin produced its effect during the stage of 
active bacterial multiplication. Agents inhibiting 
growth interfered with penicillin activity (i.e., cold, 
saline, phenol, sulfadiazine, ete.).7 In contrast, the 
combined effect of methionine and penicillin was 
clearly synergistic. Since methionine is non-toxic in 
vivo, its use in conjunction with penicillin therapy of 
E. coli infections seems worthy of consideration. 
However, prior to these attempts it was deemed ad- 
visable to determine the effect of blood serum upon 
the concerted action of the agents, as follows: 

Combined effects of blood serum, methionine and 
penicillin upon growth of E. coli: Preliminary tests 
demonstrated the well-known inhibitory effect of nor- 
mal blood serum upon E. coli. The concentration of 
inhibitory factors varied considerably in fresh rabbit 
sera tested. Greatest inhibition obtained with filtered 
sera stored for 24 hours at 4° C prior to use was 20 
and 40 per cent. when they were diluted 1:10 and 
1:5, respectively, in broth containing 1.5 x 10° cells 
per ml.° Most of studies described below were carried 
out with sera of lower bactericidal potency than just 
mentioned. Penicillin, 3.5 O. U. per ml combined 
with some batches of sera diluted 1: 6.67 gave 100 
per cent. inhibition, while each ingredient separately 
gave 40 and 30 per cent., respectively. It appeared 
that the inhibition caused by the mixture exceeded 
the sum of inhibition produced with each ingredient 
separately. Suggestively, one of the ingredients may 
be capable of enhancing the susceptibility of EZ. coli 
to the effect of the other. This observation awaits 
further investigation. 

The toxie effect of methionine alone upon E. coli 
described above was abolished by blood serum reduc- 
ing up to 80 per cent. the inhibitory effect of 7.5 mg 
of methionine per ml. The neutralizing property 


7M. H. Dawson, et al., Jour. Clin. Invest., 1941, 20: 
434, 1941; G. L. Hobby and M. H. Dawson, Proc. Soc. 
Exp. Biol. and Med., 56: 178 and 181, 1944; C. P. Miller 
and Foster A. Zimmerman, Proc. Soc. Exp. Biol. and Med., 
56: 205, 1944. 

8 There are no additive effects of sulfanilamide and 
methionine. On the contrary, sulfanilamide appears to 
neutralize the antibacterial action of methionine (see 
footnote 5). 

9Sera separated from coagulated heart blood were 
sterilized by filtration through Berkefeld N candle, stored 
in the refrigerator and used 24 hours following prepara- 
tion. 
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varied in concentration. It could be clearly demon- 
strated in sera of low bactericidal titer.° 

The most interesting fact in these studies is that 
serum-methionine mixtures, by themselves of low in- 
hibitory potency, may enhance greatly the suscepti- 
bility of EZ. coli to penicillin. Thus, penicillin in 
concentration of 0.5 to 1.5 O. U. per ml gave 100 per 
cent. inhibition of 1.5 x 10° cells per ml at zero hours 
in broth containing 7.5 mg methionine and sera diluted 
1:8. The mixture of the same ingredients without 
penicillin gave only 12-25 per cent. inhibition. In 
the absence of the serum-methionine mixtures, 0.5 
O. U. of penicillin gave no inhibition and 1 to 1.5 O. U. 
only slight inhibition; 18 O. U. being required for 
complete inhibition of the above number of cells at 
zero hours. Obviously, serum-methionine mixtures 
were capable of increasing the susceptibility of FE. coli 
to penicillin as many as 12 to 36 times. 

Summary: Within a certain range, there exists a 
linear relationship between the log of E. coli cells 
at zero hours and the concentration of penicillin in 
O. U. per ml. required to produce complete inhibition. 
Methionine inhibits the growth of F. coli. Methionine 
and penicillin exert together a synergistic inhibitory 
effect upon the microorganism. Inhibition of growth 
obtained with a mixture of rabbit blood serum and 
penicillin may exceed somewhat the sum of inhibition 
induced by each ingredient, separately. The inhibi- 
tory effect of methionine alone may be abolished in 
considerable part by blood serum. 

“Neutralized” mixtures of methionine and serum 
producing by themselves only incomplete inhibition 
may greatly increase the susceptibility of E. coli to 
penicillin. 

Grecory SHWARTZMAN 

10 J. Gordon and J. W. M’Leod reported that the in- 
hibitory effect of a number of amino acids may be abol- 
ished by serum. Methionine was yet unavailable. J. Gor- 


don and J. W. M’Leod, Jour. Path. and Bact., 1926, 29: 
13, 1926. 
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Quick Shortcut to Chemical Information 


USES and APPLICATIONS 
of CHEMICALS 
and RELATED MATERIALS 


A Guide to Their Current Industrial Uses, Potential Applications, 
and Sales Possibilities 


Compiled and Edited by THOMAS C. GREGORY 


Specialist in Chemical Market and Literature Research 


VOLUME II JUST PUBLISHED 


Contains a vast fund of vital data in readily accessible form. Provides a 
guide to the industrial uses, potential applications and sales possibilities of 
almost 8,000 important substances in more than fifty leading industries. 


All uses, general and specific, are classified by industries arranged alpha- 
betically. Synonyms, as well as names of each substance in the most 
important foreign languages, are given. Most uses covered by effective 


patents, either U. S. or foreign, are so indicated by the appropriate patent 
number. 


The utility of Volume I to its owners will be greatly increased by the 
inclusion in Volume II of a complete subject index to both volumes accord- 
ing to use. In addition to this valuable feature, Volume II contains an 
index to the patents given in both volumes, as well as the name and address 
of the patent owners. 


Because of the wide range of materials and the conciseness of presentation, 
these books are invaluable to all those whose business deals with chemicals, 
related materials and process industries including salesmanagers, manufac- 
turers, libraries, attorneys, advertising agencies, teachers and students. 


Volume I Volume II 
653 double column pages 527 double column pages 
$10.00 $9.00 
REINHOLD PUBLISHING CORP. 
330 West 42nd Street New York 18, N. Y. 


Also publishers of Chemical Engineering Catalog, Metal Industries 
Catalog, Metals and Alloys, Scientific, Technical and Architectural Books. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE NOBEL PRIZES IN PHYSICS 
Copyright by Science Service, Washington, D. C. 

Dr. Isipor I. Rai, of Columbia University, to whom 
the award of the 1944 Nobel prize in physics was made, 
and Dr. Otto Stern, of the Carnegie Institute of Tech- 
nology, Pittsburgh, Pa., describe below the work for which 
the awards were made. ' 


Just as a century ago we were studying electrical and 
magnetic forces which culminated in great electrical and 
electronic industries, but could not foretell that faet with 
certainty, now these immensely more powerful nuclear 
ferces may be turned to the advantage of mankind. 

My work was directed toward investigating the mag- 
netic and electric properties of the atomic nucleus. The 
purpose was to gain further knowledge of the nature of 
the forces that hold the nucleus together and contribute to 
atomic energy. In the course of these investigations my 
colleagues and I developed the ‘‘molecular beam magnetic 
resonance methods’’ which employed the effect of radio 
waves on beams of atoms and molecules. This method 
was a million times more sensitive than anything previ- 
ously known. 

Chief results of this work were the very precise measure- 
ments of the amount of spin and magnetism of a number 
of atomic nuclei, including the proton and the deuteron 
(the nucleus of heavy hydrogen). In addition it was dis- 
covered that the deuteron is shaped like a football spin- 
ning on its long axis. This fact has important conse- 


-quences concerning the properties of nuclear forces.— 


Isipor I, Rasi. 


Finding that the magnetic moment of the proton was 
two and one-half times the value expected from the theory 
is fundamentally important because of the character of 
the proton as an elementary particle. 

The molecular-ray method is much more sensitive than 
any other known methods for the determination of mag- 
netic moments of atoms or molecules. 

The method of molecular rays consists in preparing a 
stream of molecules by means of a system of fine slits. 
All molecules travel in the same direction in a highly 
evacuated apparatus. 

Experiments with these molecular rays contribute to the 
solution of fundamental questions in atomic physics. 
Three examples may be mentioned: direct experimental 
proof for the space quantization of atoms by splitting a 
molecular ray of silver atoms in two beams in a mag- 
netic field; experimental proof of de Broglie’s theory that 
moving particles show wave properties by diffracting a 
molecular ray of helium or hydrogen molecules at a crystal 
lattice, and measurement of the magnetic moment of the 
proton by magnetic deflection of a beam of hydrogen 
molecules.—OTTo STERN. 


ITEMS 
Some restriction in American lumber production will 
probably be necessary after the war, in the interests of 
good long-range forest policy, was stated by Edward I. 
Kotok, assistant chief of the U. S. Forest Service, at the 


meeting of the American Philosophical Society. The 
assumption that we can safely exceed our present war- 
accelerated cut of timber he declared fallacious. This 
restriction need not be permanent, however, if we take the 
saving stitch in time. ‘‘In the long run, America’s for- 
ests have high potential capacity, if real forest manage- 
ment is undertaken with dispatch, and surpluses for ex- 
port will be available, either as primary products or con- 
verted material.’’ 


A SIGNALING searchlight for American warships, tough 
enough to withstand the pounding of heavy ocean waves 
and the shock of big guns fired close by, has been de- 
veloped and tested in the laboratories of the Westing- 
house Electric and Manufacturing Company at Cleveland 
and is now ready for duty. A special glass, ten times 
stronger than plate glass, is used for the lens; it not 
only stands the severe shocks of the waves and the firing 
guns, but resists sudden changes of temperature. It is 
claimed that this glass can be heated to a very high tem- 
perature and then plunged into icy water without showing 
the slightest strain. The searchlight flashes its message 
in code by projecting a beam of light through a series of 
Venetian-blind shutters opened and closed by hand to 
simulate dots and dashes. It sends out a light beam 
visible on a clear night for many miles. 


A NEW chemical, said to be better for acute asthmatic 
attacks than epinephrine, or adrenalin as it is also known, 
is reported by Dr. M. L. Tainter, of the Winthrop Chem- 
ical Company, and Dr. W. M. Cameron, Dr. L. J. Whitsell 
and Dr. M. M. Hartman, of Stanford University School 
of Medicine, in The Journal of Pharmacology and Experi- 
mental Therapeutics. Ethylnorsuprarenin is the name of 
the new chemical. It is a colorless, odorless, crystalline 
powder with a bitter taste, chemically described as 1- 
(3,4-dihydroxyphenyl) -2-amino-1-butanol. It may be in- 
jected under the skin, into the muscles or into the veins. 
It takes effect in from one to five minutes, the effect last- 
ing from twenty minutes to an hour. Fewer reactions 
such as pain over the heart, nausea, vomiting and nervous- 
ness were observed in the same patients when this drug’s 
effect was compared with that of epinephrine. 


THE natural taste of fresh cider will be available 
throughout the year in a new apple juice developed by 
the U. S. Department of Agriculture. The new product 
is a full-flavored apple juice concentrate which can be 
reconstituted, by the mere addition of water, to an apple 
juice which tastes and smells just like fresh apple cider. 
It is made by heating fresh apple juice rapidly enough to 
avoid modifying its natural flavor, vaporizing the volatile 
flavoring constituents, and then collecting them as an 
essence from a simple fractionating column. The juice 
from which the flavoring constituents have been stripped 
is concentrated by evaporation and the flavoring essence 
added to the concentrated juice. This gives a full- 
flavored, self-preserving apple juice concentrate. 
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THE THEORY OF RESONANCE 


GEORGE WILLARD WHELAND, Assistant Professor of Chemistry, University of Chicago, 
has, in his new book, provided the long-needed survey of this subject. 


Professor Wheland’s book, according to one of the 
reviewers, is ‘‘unique in being specifically a com- 
plete treatment of resonance.’’ The author as- 
sumes that his readers will have a sound knowledge 
of elementary organic chemistry, familiarity with 
the electronic’theory of valence, and some acquain- 
tance with physical chemistry. 


The discussion in Chapter 1 is planned to clear up 
the quite general confusion as to the exact meaning 


Ready now. $4.50. 


INTRODUCTION 
TO PARASITOLOGY 


With Special Reference to the 
Parasites of Man 


By ASA C. CHANDLER, Professor of Biology, 
The Rice Institute. 


This timely seventh edition of the well-known in- 
troductory textbook stresses fundamental principles 
and facts, to give the beginning student a good 
basic understanding of the subject. Throughout 
the book special emphasis is placed on the biologi- 
cal aspects of parasitology. Considerable space is 
devoted to life cycles, epidemiological factors, in- 
terrelations of parasite and host, and the underly- 
ing principles of treatment and prevention. The 
importance of parasites in the war and post war 
years is thoroughly discussed. (December) 


Seventh Edition; 706 pages; 54 by 8%; $5.00 


of the theory of resonance. This chapter lays the 
groundwork for all that follows later in the way of 
No effort has 
been spared to make this discussion completely 
rigorous. Chapter 3, an elaboration of the idea 
of resonance energy, is the basis of a large part 
of the subsequent discussion, and for this reason 


applications to specifie problems. 


is also of particular importance. Remaining chap- 
ters are more or less independent of each other and 


may be read in any order desired. 


316 pages. 53 by 82 


SCIENTIFIC SOCIETIES 
IN THE UNITED STATES 


By RALPH 8. BATES, formerly of the History 
Department, Massachusetts Institute of Technol- 
ogy. 


This is the only book to give a full-scale account 
of the evolution of American scientific organiza- 
tions. It covers two and a half centuries of local, 
state and national societies, as well as specialized 
branches from astronomy to zoology. Of special 
interest is the picture given of the mobilization 
of American science for the war effort, in both 
the present conflict and the first World War. 


(December) 


Approx. 230 pages; 54 by 83; Probable price $3.50 


JOHN WILEY & SONS, INC., 440-4th Ave., New York 16, N. ¥. 
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BLAKISTON 


Successful Physics Texts 
FOLEY—College Physics, 3rd Edition 


By Artuour L. Fouey, Indiana University. 
A widely adopted text for use by students in beginning college courses in arts 


470 Illus. 

757 Pages and sciences. 

$3.75 Teachers using the book say: ‘‘It is excellent material, well organized for be- 
ginning students. . . . The new illustrations are interesting and the problems 


thought-provoking’”’ 


DUFF—(Editor) Physics, 8th Edition 


Written by collaboration of eminent physics teachers. 


630 Illus. A rigorous beginning course in physics for students of science and engineering. 
715 Pages Teachers using the book say: ‘‘ We like its method of approach, style and de- 
$4.00 velopment, and its appeal to young engineering students and those interested 


STRANATHAN—The “Particles” of Modern Physics 


By J. D. STRANATHAN, University of Kansas. 
This is a well balanced beginners’ course designed to convey to students many 


of the essential concepts of modern physics. 
$4.00 Teachers using the book say: ‘‘It is the best introduction to atomic physics that 


a student could have. . . . It will give him a good working knowledge of essen- 
tial, fundamental concepts of modern physics”’ 


HECTOR, LEIN and SCOUTEN—Electronic Physics 


By L. Grant Hector, National Union Radio Corporation; HEerpert S. Ler, 


289 Illus. and Cuirrorp E. ScouTeN, University of Buffalo. 
355 Pages Teachers using the book say: ‘‘It places due emphasis on the essentials and on 
$3.75 practical applications. . . . It will help our schools produce men with a prac- 


tical working knowledge of the subject’’ 


McCORKLE—Survey of Physical Science for College Students 
By P. McCork.g, Rhode Island State College. 
This is a textbook for a semester of physical science. It discusses subjects of 


= Panes general interest such as ‘‘Polaroid,’’ color photography, infra-red films, tele- 
$2.75 vision, ete. 


Teachers using the book say: ‘‘The unity in coordinating physical sciences as 
part of every day living is highly commendable’’ 


Please send us a copy of the following book: 
Book Desired 
Name 
Address Sci.-11 


THE BLAKISTON COMPANY 
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Yust Off the Press! 


NEW 3rd EDITION 


Synopsis of 


LABORATORY METHODS 


by W. E. Bray, B.A., M.D. 


Professor of Clinical Pathology, 
University of Virginia; 
Director of Clinical Laboratories, 
University of Virginia, Hospital. 


496 pages, 93 illustrations, 
20 color plates. $5.00 


Reviewers Say 


“This manual is one of the best small 
books on laboratory diagnosis.” 
Journal of the A.M.A. 


“This is an excellent book. Com- 
pact, concise, without being laconic, 
it covers the field of laboratory pro- 
cedures in relation to disease in a 
very thorough and comprehensive 
manner ... Bray’s manual may be 
highly recommended as a multum in 
parvo deserving of a cordial and 
wide circulation.” 

American Journal of 

Clinical Pathology 


“It is an up to the minute text that 
wastes no words and yet is clear and 


accurate.” 
Virginia Medical Monthly 


Dr. 


[] Attached is my check. 


Send for Your Copy Now! 


The C. V. Mosby Company 
3525 Pine Boulevard 
St. Louis 3, Missouri 
Gentlemen: Send me Bray’s Synopsis of Clinical Laboratory Methods, new third edition. 
The price is $5.00 


NEW FEATURES 


®Sections on blood and blood transfusion, 
blood and urine chemistry, bacteriology and 
intestinal parasites enlarged. 


® Consideration given to toxoplasmosis, ery- 
throblastosis, polycythemia, leucemoid blood 
pictures, refractory and achrestic anemias; 
porphyria and phenylpyruvie oligophrenia; 
Addison’s disease ; Antigenic analysis in classi- 
fication of the Salmonella group. 


® Other additions include tests for Rh factor, 
anti-Rh, cold agglutinins and subgroup incom- 
patibilities; a quantitative method for urobi- 
linogen in the urine, Sulkowitch’s test for 
calcium in regulating treatment of hypopara- 
thyroidism ; tests for sulfonamide crystals. 


® Determination of salicylic acid blood level in 
treatment of rheumatic fever with salicylates; 
tests for the classification of streptococci; for 
pathogenicity of staphylococci, for urea-split- 
ting bacteria; and methods of identifying histo- 
plasma capsulatum and other pathogenic fungi. 


Sci. 11/44 


Charge my account. 


Address. ........ 
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“These blazes .. . giving more light than heat.” 
— Hamlet, Act I, Scene iii, 


LIVING LIGHT 


By E. NEWTON HARVEY 


“No brief review could do justice to this unusual book. No one 
who is interested in light production can afford to neglect it. It not 
only covers the scientific work of countless others who have been 
fascinated by living light, but also digests the valuable research work 
of the author, who has devoted many years to research on the sub- 
ject. ... The book has a remarkable chronological bibliography, is 
well illustrated, and thoroughly indexed.”— Chemistry and Chemical 
Engineering News. 


“All in all the book is a very valuable contribution, for in it are 
brought together the results of the researches of many workers in 
many fields, each approaching the problem from the special angle of 
his interest. The results are evaluated and coordinated so that they 
are available to any one who is interested. One may know what has 
been done, what has been attempted and what needs to be done.” — 
Scientific Monthly. 


Frontispiece 
in color 
88 figures 
344 pages 
$4.00 


CONTENTS 


Cold Light. Light- 
producing Organisms. 
Types of Luminescence. 
Chemistry of Light 
Production. Physiol- 
ogy of Light Produc- 
tion. Physical Nature 
of Animal Light. Bibli- 
ography. Index. 


Order from your bookseller or from PRINCETON UNIVERSITY PRESS, Princeton, N. J. 


Laboratory Reagents 
GUARD 
His Well-Being 


Laboratory Reagents are 

utilized in the scientifte 
control of the water which he drinks; 
of the food which he eats; of the vita- 
mines and drugs which preserve his 
health—protect the quality of the 
innumerable necessities and luxuries 
which constitute his American way 
of life. 


Catalog upon request. 


The COLEMAN & BELL Co., Inc., 
Manufacturing Chemists : NORWOOD, O., U. S. A. 
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automatic tissue processing 
by any histologic technique 
effecting routine twenty-four 
hour reports on all sections 


luc- 

rure 

bli- 

J. automatic fixation ... formalin, Bouin, Zenker, or any other elective. method 


automatic washing... thorough cleansing by flush-action, constant change 
system automatic dehydration... alcohols, dioxane, acetone or any other 
preferred technique, and in any sequence automatic clearing...chloroform, 
benzine, xylol, cedarwood oil, aniline oil, or alternates automatic infiltration 


->. paraffin, celloidin, etc. automatic decalcification ... nitric, formic, picric 
acids, or other fluids automatic staining of slides with any staining agents. 


Descriptive literature available 


THE TECHNICON COMPANY 
215 149th Street New York 51, N.Y. 
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Exposure Determination 
in Photomicrography 


by direct light measurement in plane of image 


PHOTOVOLT Electronic Photometer MOD. 512 


Also suitable for spectrophotometry, densitometry 
of spectrographs and X-ray diffracting negatives, 
measurement of luminescence and fluorescence, 
ultraviolet radiation and absorption. 


Now available with interchangeable search units, for 
infra-red, visible, ultraviolet as far as 200 millimicrons. 


Write for literature 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


DETERMINATION of TUNGSTEN 


The LaMotte 
Chemical Prod- 
ucts Company 
announces a new 
organic com- 
developed 
ys n H. Yoe 
Letcher 
Jones, University 
of Virginia (Ref- 
erence — Indus- 
trial and Engin- 
eering Chemistry, 
Analytical Hdi- 
tion, Vol. 
45-48, 


reagent for the 

ravimetric de- 
ermination of 
tungsten. Procedures have been devised for its use 
in the determination of tungsten ores and alloys. 
Determinations of tungsten with the new reagent are 
pe se ga in accuracy to the standard cinchonine 
metho 


DETERMINATION of IRON 


A new sensitive, stable, and widely applicable reagent, 
developed by John H. Yoe and A. Letcher Jones, Uni- 
versity of Virginia (Reference—Industrial and En- 
gineering Chemistry, Analytical Edition, Vol. 16, p. 
111-115, 1944), for the colorimetric determination of 
ferric iron. The reagent may be used in either acid 
or alkaline medium. In alkaline medium it is sensi- 
tive to one part of iron in ,000, arts of solu- 
tion. In acid solution the sensitivity s one part in 


‘Write for further information and prices. 


LaMotte Chemical 
Products Co. 
Dept. “H” Towson 4, 
Baltimore, Md. 


A Name to Remember 


The roster of the users of 
WHATMAN Filter Papers is a 
veritable tabulation of the leaders 
in chemically controlled industry. 
Name a Steel Mill, a Copper, Zinc 
or Lead Refinery, a plant devoted 
to the manufacture of fine or heavy 
chemicals, a fertilizer works or any 
other manufacturing operation 
where the analytical laboratory is 
all important and you will almost 
certainly have named a user of 


WHATMAN Filter Papers. 


As it is in Control Laboratories 
so it is in laboratories of Education 
and Research where chemists who 
must have uniformity and dependa- 
bility specify WHATMAN Filter 
Papers. 


H. REEVE ANGEL & CO., INC. 
7-11 Spruce Street, New York, N. Y. 
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REBUILT DISSECTING MICROSCOPES 


Immediate delivery while quantity lasts. GRAM 
No priority required. APSCO 
Guaranteed. 


DISSECTING INSTRUMENTS 
MICROSCOPE SLIDES 
COVER GLASSES 


Model DR (illustrated) $15.00 


Model DC with dovetail sleeve adjust- 
ment instead of rack and pinion move- 


LENS PAPER 
Doublet fi luded. 
$1.50 destred. SLIDE BOXES 


REP AIRS on any make of microscope made promptly, efficiently and reasonably 
in our well equipped modern factory. Free shipping case service. 


WE BUY AND SELL USED MICROSCOPES AND MICROTOMES 


THE GRAF-APSCO COMPANY 


5868 BROADWAY CHICAGO 40, ILL. 
Instruments for- spectrographic analysis 
THE SMALL 
GAERTNER 


QUARTZ SPECTROGRAPH 


800 my to 185 my 


Good definition and great photographic 
speed permit rapid survey of spectra 


® Fully enclosed rack and pinion focusing 
adjustment on collimator 


® Built-in wavelength scale can be photo- 
graphed on plate or film 


@Fifteen or more spectra accommodated 
on a single plate 3%” x 4144” 


® Complete line of accessories available 
Send for Bulletin 149-04 


THE GAERTNER SCIENTIFIC CORPORATION 


1204 WRIGHTWOOD AVE., CHICAGO 14, U.S.A. 
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Spencer GK Delineascope used by an Air Force Technical Training Corps, University of Chicago 


Seeing and Learning Quickly 


In the first 28 months of its existence, 
the Army Air Force Technical Training 
Command turned out more than 500,000 
ground and combat crew technicians. 
An amazing total contrasted with the 
record of the preceding 20 years during 
which the Army Air Corps had gradu- 
ated only 14,803 such technicians. 


One factor which is helping to in- 
struct such unprecedented numbers in 
so short a period is the use of visual 


methods. Spencer Delineascopes are in 
daily service in this vital work. 

Write Dept. L4 for 
descriptive literature on 
Model GK Auditorium 
Color Slide Projector 
which accommodates 
either 2x2 or 3%4x4” 
slides. 


Spencer LENS COMPANY 
BUFFALO, NEW YORK 
SCIENTIFIC INSTRUMENT DIVISION OF 


AMERICAN OPTICAL COMPANY 
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